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THE SURGICAL TREATMENT OF HABITUAL CRIMINALS. 
IMBECILES, PERVERTS, PAUPERS, MORONS, EPILEPTICS 
AND DEGENERATES * 

By AuBert J. Ocusner, M.D. 


or CHK AGO, lu 


More than twenty-three centuries ago Plato (424-344 B.C.) advocated 
castration as a punishment for certain crimes. Since that time the subject 
has been advocated many times, especially by authors interested in eugenics, 
insanity and criminology, but not by surgeons. In many communities mob 
justice has made use of this idea in the treatment of isolated cases. During 
late years fifteen states have passed laws for the sterilization of individuals 
belonging to those classes. 

There has been strenuous objection raised to this form of punishment, 
especially by the clergy, because it seemed to them to be a direct interference 
with the will of an allwise Providence. There was also something repulsive in 
the idea, because it seemed to contain a feeling of hatred toward the criminal 
It also seemed to mark the criminal as an outcast. In earlier years it involved 
considerable risk to the criminal’s life, thus resulting in the possibility of unin 
tentional capital punishment. Moreover the operation involved physical 
suffering and a repulsive deformity and an interference with the criminal’s 
constitutional right of enjoyment of “ Life, liberty and the pursuit of happi 
ness,” after having undergone the hardships resulting from the just punish 
ment of his crime. It has also been objected to because it was considered a 
cruel and unusual form of punishment which is considered unconstitutional 

In former times a condition which has loomed up to a remarkable extent 
of late could not be brought to bear upon this question as it can at present 
The portion of the human family belonging to the group under consideration 
was so poorly cared for by society that most of the members’ lives were not 


unduly prolonged. ‘There was a natural elimination of the individuals belong 


ing to these groups. Until comparatively recent times the biblical quotation 


remained true which said, “ The children of the wicked shall be cut off.” 
The death-rate during early life of their offspring was so great that only 
a relatively small portion remained as a burden to society because but few 
of them attained adult life. This, however, has all been changed by our 
modern methods of caring for these groups. Society at the present time 

*The Presidential Address delivered before the American Surgical Associatioy 
May 4, 1925 
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provides such excellent protection and care for all of the members « 
groups under consideration that the scriptural quotation, “ The wage 
sin is death,” has lost its force to a very great extent, and it is for this rea 
that society will be forced to protect itself against their progeny. 

Criminals and defectives are exceedingly prolific, as has been den 
strated many times statistically, which is shown by the study of the hist 
of families belonging to these groups. One of the most striking exampl 
that of a well-known worthless family which settled in the State of Indi 
some generations ago, consisting of a feeble-minded husband and wife, w 
were shiftless and given to thieving. Their descendants now number 


~° 


1200, most of them, at best, a burden to society and many of them degene: 


ates, or criminals. 

Another equally striking case, which has been carefully studied 
described by Dr. Henry H. Goddard, Director of the Juvenile Resea: 
Bureau of the State of Ohio and formerly Superintendent of the School 
Feeble-minded at Vineland, New Jersey, is the one known as the Kallikal 
family, whose history has been published so often that it need not be repeate 
here except as to its results. The descendants from the same father an 
feeble-minded girl number 480, among them 143 known feeble-minded, 2 
illegitimates, 33 sexual immoral, 24 confirmed alcoholics, 3 epileptics, 3 crit 
nals, 8 keepers of brothels and 83 children so feeble that they died in infa1 
On the other hand, the descendants of the same father and a fine m 
comprise 496 normal people, all having lived normal, honorable lives without 
being a burden upon the public and many having given important public set 
vice. The provisions which organized society has established for th 
preservation has resulted in an enormous increase in the number of membet 
of the groups under consideration. 

Government statistics for the year 1915 show that the direct expens¢ 
our government for the care of these classes in charities, hospitals and 
rections amounted to the enormous sum of $89,189,000, which is more that 
all the money spent in the maintenance of all the universities of this count: 
For the year 1922 this sum had increased to $162,469,000, an increas 
8o per cent. in a period of seven years. Almost the same proportions exist 
the State of Illinois. For the year 1915 the cost amounted to $5,458,504 
and this had increased to $8,901,247 for the year 1922. These classes 
an enormous amount of harm and destroy a great amount of property ea 
year which cannot be calculated, but which represents an enormous loss t 
the honorable portion of society at large, aside from the cost to the publ 
for their support. 

The amounts represented above simply represent the actual mon 
expended by society for protection against these classes and for their care 
in institutions. This has produced a tremendous, rapidly increasing burde: 
upon the remaining portion of society, because the care and support of th 
appalling number of these individuals and their offspring in penal institution 
asylums, almshouses, homes for defectives and hospitals produces an enor 
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habitual criminal. Not containing the element of punishment, existing law 
for the punishment of criminals would not have to be modified in any w 
because of the introduction of this form of treatment of the criminal. 

At this point a word might be said concerning the sterilization of femal 
of these classes. Nature has provided for the sterilization of almost 
female criminals because they are practically all sterile as a result of gon 
rhoeal or luetic infection. 

The female belonging to the other classes in this group should all 
sterilized by the use of deep X-ray therapy, or by the ligation of th 
Fallopian tubes. 

The objection which has been offered, especially by the clergy, is on a 
with that offered in times past against vaccination for the protection again 
small-pox and other measures which seemed to prevent the functioning 
the wrath of God through visitation of disease upon the inhabitants of a sin 
ful world. With the increase of intelligence this obstruction must disappeat 
because it belongs to a type quite proper some centuries in the past, but 1 
longer proper in this enlightened age. It must dawn upon these object: 
that if Providence had planned non-interference the anatomic possibility 
this interference would have been less obvious. There can be no doubt but 
what society has the absolute moral right to protect itself against harm fron 
this source the same as from the many other forms of injury provided | 
by existing laws. 

Everyone who has handled domestic animals knows that vicious characte1 
istics of these animals are transmitted from parent to offspring, and thi 
knowledge is made use of constantly in the selection of sires in the breeding 
of domestic animals. That the same is true in the human family has beer 
proven constantly as shown by the accompanying well authenticated examples 
and by an endless number of similar observations. 

Aside from this in case of criminals the influence of environment has, 
course, a distinctly harmful effect, because the offspring of criminals aré 
always born into a criminal environment. 


A noted criminal lawyer who has been active constantly in the criminal 


court of a great city for many years states that he has many times encountered 
the sons of criminals guilty of the identical crimes for which their fathers 
were prosecuted many years before. 

Fifteen states in the Union have passed laws authorizing sterilization 
certain conditions. Of these nine are still in force, five having been declared 
unconstitutional and one having been repealed. 

In 1922, the law had been carried out in 3233 cases, of which 2558 had 
been operated in the State of California. 

All of these operations were performed upon insane patients in Stat: 
Hospitals for the Insane. 

Dr. F. W. Hatch, General Superintendent of Hospitals for the Insan¢ 
of California, states that in his enormous experience vasectomy in the insan 
is followed in many cases by marked improvement in the mental condition 
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which may be due to the absorption of secretion from the s 


deferens, although suggestion may also have had a _ favorable infl 

Dr. H. C. Sharp, Physician to the Indiana Reformatory, wh pple 
vasectomy since 1899, states that he has had under his post-operat bset 
vation 236 of these cases He has never seen any unfavorablk 

any case. There has been no atrophy, no cystic degeneration, 1 isturbe 


mental or nervous condition, while he has noted improvement it 
ot some patient 
here Is ne loubt but what eimmcient laws can he assed. wh 1 it11 


tionality will be upheld by the courts 


CONCLUSIO?S 


1. [his torm of treatment will eliminate in coming genet 
individuals who would otherwise be born with vicious hereditary t nce 

2. It will relieve society of much harm from contact with 
these classes 

3. It will greatly reduce an enormous useless financial burdet 

1. It will remove from normal society the harmful influet 
vicious environment 

5. It will not injure the individuals treated 


6. It will cause no pain, produce no deformity, incur no dang 


and it will not interfere with th happiness of those tr 
> It will prevent the wretched existence of a most unfortu 
who otherwise would have to suffer because of hereditary defect 

8. It is important to bear in mind that the proposed treatment 


form of punishment, but a reasonable protection to future genet 





THE CONCEPTION OF SEPTIC-EMIA AND THE FATE OF 
MICROBES IN THE BLOOD STREAM* 
By Watron Martin, M.D. 
or New York, N.Y 


Ir LIVING pathogenic microorganisms penetrate the blood stream, 1s 
blood infected as the cellular tissue is infected in a spreading phlegmot 
Since the matrix is fluid in which the blood cells and the bacteria are floati 
is an opportunity offered for the introduction of a chemical which will dest: 
the microbes and prove harmless to the living cells? It has seemed t 
timely to attempt to bring forward some of the evidence available which 1 
help to answer these questions. ‘Timely, because a number of truly astoundi 
recoveries have been reported, based on the assumption of an affirmat 
answer to both questions. 

It has been shown by repeated experiments that if an inert substance, 
lampblack, is introduced into the blood, it disappears in a short time 
is not passed out of the body by the urine or by any of the various excretior 
or secretions. The minute particles of the injected substance settle out 
the blood where the circulation is unusually slow in the peculiar capill 
meshwork of the spleen, the liver and the bone marrow. There they com: 
contact with a special group of cells and are taken up by them. Thes¢ 
belong to a group now spoken of as the reticulo-endothelial system and 
distinguished not only by a pronounced capacity for phagocytosis but by th 
special reaction to certain vital stains. It is well recognized that phagocyt: 
is a property of many other body cells, but it is a peculiar and especial functi 
of these cells. 

In experiments recorded in a paper by Hobo,' the material used was 
India ink and the amount used from 2.5 to 3.0 c.c. The particles wer 
same size or smaller than staphylococci and the solution was injected into tl 
ear veins of rabbits. The visible mucous membranes immediately becat 
dark gray; at the end of ten minutes this color had disappeared. The anin 
were killed at periods varying from forty-five minutes to seventeen di: 
after the injection. At autopsy the spleen, the bone marrow and the liver w 
found to be stained black. The other organs and tissues—the lungs, he 
brains, nervous tissue, gastro-intestinal tract and the kidneys were unstain« 
The microscopical examination showed, even in the early stages, particles 
India ink in the star cells of Von Kupffer of the liver, the sinus endothe 
cells and the pulp cells of the spleen and the endothelium of the capillaries « 


1 


the bone marrow. In the capillary enlargement of the metaphyses of 
long bones the particles were so thickly deposited that it was impossibl 
recognize the phagocytosis. In the lungs and kidneys, clumps of the pigment 

*Read before the American Surgical Association, May 5, 1925. 
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ments should only be applied with caution to human beings: In the fi 
place, the infecting agent is almost never introduced in large quantiti: 
intravenously into a healthy person. There is almost always a local area [1 
which at first relatively few bacteria enter the circulation and such slow 
introduction sets up most important changes in the behavior and respons: 
the body cells to the exciting agent. Even when a local tuberculous focu 
for example, ruptures into a vein and tubercle bacilli in millions are carri 
through the body by the venous current, important changes must already ha 
been set up in the body reactions by the presence of the bacteria in the origi 
centre of activity. The great differences in the natural resistance of the vari 
ous animals to the various exciting agents and in the virulence of the micr 
organisms, are too well known to be more than mentioned. There are als 
curious minute anatomical differences which cause confusion, such as_ the 
distribution of the reticulo-endothelial cell groups in different animals. 

One may summarize the results in a very general way as follows: Micro 
organisms settle out from the blood where the current is unusually slow; 
they are very minute and behave at first as minute lifeless particles behav: 
It is clear that such settling out insures an opportunity for chance contact 
and adhesion with special cells. This contact is accompanied by phagocytos 
and the formation of various bactericidal substances. If pathogenic bacteria 
are lodged and chance to grow, various toxic substances are produced whi 
in their turn are harmful to the body cells. 

That bacteria enter the blood from time to time and give little or no evi 
dence of their presence, is well recognized. There is a curious experiment 
which | think worth recording. It was in 1879, in the early days of the stud 
of the pathogenesis of infections. Watson Cheyne* made cultures from 
various abscesses on cucumber infusion. He thought at the time that the 
bacilli were pathogenic and that the cocci were not. He injected into his 
own arm, on two occasions, one and five minims of a culture of micrococci 
He estimated that each minim contained at least two million microbes. There 
was no appreciable local or general reaction. 

The usual sequence of events when infection occurs is as follows: At first 
there is a centre of activity with multiplication of bacteria and the formation 
of toxins ; from this local focus the toxins and bacteria enter the blood ; these 
bacteria are very rapidly taken up and destroyed by the ceils of the reticulo 
endothelial system at the same time this system elaborates bactericidal sub 
stances. Microorganisms are only very occasionally to be detected in this 
stage in the blood and usually only when a considerable number enter the 
blood stream at once. Gradually, however, the toxins of the bacteria inhibit 
or destroy the phagocytic cells and the bactericidal substances in the blood 
become less marked. The bacteria remain longer alive in the blood and, during 
this stage, certain of them may gain foothold and begin to grow in various 
parts of the body, forming secondary centres of activity and from these mort 
hacteria and toxins enter the circulation. Finally, the phagocytes no longe: 
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stage en atte eated predator cul 1 t bacte1 the 

m ( ( nd re e1 LiKe place ind re ( I il follow 

ire cut off trom entering the circulation or if the focus be complet 

every phase of ft contest between the organisms and the bod cell 

Now one, now the other, seems to be victorious \ll manner of transitiotr 


forms exist. [here are periods in which the bacteria are being killed or take 


prisoner as soon as they appear. There are periods in which the 
pletely victoriou In looking at the contest at anv given moment, it 
impossible to determine the outcom«e it may be impossible, M ‘ 
organisms are tound in the blood stream. to be sure whether they iti 
plying there o1 hether they are pouring into the stream from vari 

It is tor this reason that the term septicaemia no longer define 

books as a condition in which the organisms are actually multi 

blood current ihe conception of septicemia today implies the p1 
living pathogenic microorganisms in the circulating blood. In cor g 
one speal tT ty] | septicemia and pneumococcus septicemia when bacteri 
ire present in t od i phoid and in pneumonia. Bacterzt 

ticemia have come to be synonymous terms. In the chapter on sept 

the last edition of Chovye Surge 1923), bacterzemia is writte1 

thesis after sept nua (he term is used whenever there is actua lirect 
evick nce Tt mict reanisms in the circulating blood \| ilaria Stan 

disease in which the older conception is most apt Here organist 

proliterating in the circulating blood lhe contest between thi 

which ar et [ree tter the di integration ot the red cells. and the leu tes 
may be actually in the peripheral blood stream. But in the asti 

type ol the disease the development of the larger ameboid torms t f lace 


larg lv in the spleet and the bone n arrow and as soon as the plasm diay hac 


grown a certall e it is no longer found 1n the circulating blood I 


covered, however, in blood obtained by puncture from the spleen \nd in the 


tatal cases, at autopsy, enormous numbers of the parasites. in all sta 


develoy ment, are tound in the spleen, the live and the bone marrow 
| cent 7 ’ , 1] wr «OT e] mtam at ] nad cl } 
n septic cor OnS TOMOWINg grossiy contaminated wounds, su f 
seen alter gunshot injuries, special studies have shown bacteria in the blo 
stream, not only in severe types, but in many of the milder forms 


[he course of events in the septicemia following infection of the uterus 


has been verv carefully studied by a number of observers lhe 1 tirtace 


left on the uterine wall after the separation of the placenta, the imperfect 


drained cavity. the presence ot! decomposing tragments ot placental 1 ll ind 
blood clot, the rich supply of lymphatics and blood-vessels. all offer an unusu 
ally favorable opportunity for the growth of both saprophytic and pathogen 
bacte ria ind the I issemination It has hee customary to vrour 
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under the terms sapremia and septicemia but painstaking blood studies 


d } 


shown that the cases grouped under sapramia are frequently accompani 


bacteremia and that, here again, all transitional forms between mild and s 


types of septicemia (bacteremia) exist. The case reports and studi 
lLenhartz ° in this connection are most interesting. 
The sequence of events in many septicemias is somewhat different 


initial focus of infection is inconspicuous or absent. Bacteria pass from 


initial lesion or from the portal of entry through the blood stream wit! 
any perceptible reaction on the part of the body. There is no direct evider 
by blood culture of their presence. But just as we are accustomed to assu 
the passage of streptococci through the lymphatics when we find a sn 
infected area on the little finger preceding an obvious phlegmon in the regi 
of the epitrochlear gland, so in these cases the sequence of events seem 
make it difficult to think of other explanations. For example, a small 
uncle, a pustule or a trifling infected wound regularly precedes the dev 
ment of an osteomyelitis. Staphylococci must pass from these small lesi 
directly or indirectly into a vein and be carried to the right heart, then throu, 
the lung capillaries and finally settle out where the circulation is unusu 
slow, in the liver, spleen and bone marrow, where they are destroyed. In t 
young animal, however, in the large venous capillaries of the metaphys« 
the long bones, masses of the lodged bacteria are not killed but start to 
and the lesions of osteomyelitis are produced. Hobo (l.c.) has observed 
lessened power of phagocytosis or an absence of it at just this point, where 
there is an active phagocytosis in the endothelial lining of the capillaric 
the shaft. 
It is well recognized that masses of bacteria can be established in a | 


and maintain themselves in areas where the natural resistance is weaken 
From these secondary centres of bacterial activity toxins and hacteria pass 
into the circulation. When they pass in considerable numbers they may lb 
recognized by blood culture and the sequence of events that we described ab 
takes place. The only difference is that the active foci, the ones with whicl 
we are familiar, the ones that we associate with the disease, are actuall 
secondary foci. 

The phase when the bacteria are passing unnoticed from a primary focus 
to become lodged in a secondary focus corresponds to the period of incu! 
tion in many of the so-called infectious diseases. During this period, 
body shows no reaction to the invading bacteria. There is no chill or temper: 
ture or sign of illness. These start with the invasion of the blood stream f1 
the established secondary focus or foci. 

The comparison, first made by Virchow, of the struggle between the 
cells and their products with the microbes and their toxins, as a battle, m 
be extended. This phase of the contest is like trench warfare. The first 
bacterial raids are carried out as surprise attacks. Very quietly, before it is 
realized, without the exchange of a shot, a trench is taken. From this trenc! 
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have been suggested and used intravenously for microbic infections. 
only Ehrlich’s brilliant discovery but the scientific conception that prom 


his work; the painstaking studies of the various chemical compounds; 1 


addition of atomic group to atomic group with a definite purpose, until 
complex chemical compound salvarsan (dioxydiamedoarsenobenzol dihy: 


chloride) was discovered with the properties required; the extension o| 


well-known side-chain theory to chemotherapy; all stimulated work 
encouraged the hope that similar chemical substances with specific acti) 
might be found for other microOrganisms. It is interesting to note that, 
offering an explanation for the action of salvarsan, the active formatior 
antibodies called forth by the parasites killed just after the injection 
considered and a warning given of the danger present in certain cases f1 
the endo-toxins liberated trom the enormous number of spirochzta kill: 
His warning also against the use of the toxic chemical in patients with serio 
organic lesions and his unwillingness to have the drug placed on the mar! 
until it had been tested on twenty or thirty thousand patients, are all wo 

of attention and imitation.’ 

The well-known therapeutic action of quinine on the plasmodia of malat 
led Morgenroth and others to work on chemical substitution products in t! 
molecules of this substance and finally, to the discovery of optochin, whi 
has fifty times the power of quinine and kills, in vitro, pneumococci in a dil 
tion of one to a million. Another compound acridine, with its derivative 
flavine and acriflavine (trypaflavin, proflavin of the Germans) has also beet 
studied extensively. A preparation containing 0.5 per cent. of free hypochlo: 
ous acid, made by dissolving a definite amount of chlorinate of lime and bori 
acid in equal parts in water, was introduced under the name of eusol ai 
has been used not only as a local antiseptic but intravenously in various sept 
conditions. Churchman,* who began his studies on bacterial stains in 1910 
has recently shown the selective bacteriostatic action of gentian violet and 
other dyes and, still more recently, Young ® and those working with him ha‘ 
called attention to the bactericidal properties of mercurochrome and _ hay 
used all these dyes intravenously in a variety of septic conditions. A large 
number of papers have appeared; from 1910 to 1923 there were 306 articles 
dealing only with the quinine and acridine derivatives.'® It is obvious} 
impossible to review all the material presented in the time available. [ shall 
only refer to a few very recent articles. 

A paper read last autumn by Carrick Robertson ™ presented a number of 
case reports of patients treated by intravenous injections of eusol. In his 
first case there had been sepsis following furunculosis. No mention is mad 
of the site or extent of the lesion. In another, a most unfortunate accident 
had apparently occurred, an intra-peritoneal abscess spreading from the pelvis 
to the lumbar gutters had followed a simple ventral suspension. There was 
also an abscess in the abdominal wall. These foci were opened and drained 
but the patient continued very ill. Intravenous injection of eusol was fol 
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lowed | i chil temperature ot 106 and by prompt re 

, instance, pneun as tollowed by empyema lhe thor 

\ opened ind draine \ lung abscess evidently fol wed, to f 
describe as lying tace down over the side ot the ed while | il 
poured from his moutl He was given an intrave ection and . 

' | have reterred t ese reports without other comment than that 
me t aA‘ the w { factory nature ot the clini i] e\ le ce ere 

| ly ( rt ung and Hall n seve itients treate 
OUSIV |! mercul Tri ine nve b ential V1 let the results ar 
as almost miraculou the patients be ing — snatched from the rwes 
In a staphvlococe epticenia in an infant there were multiple 
hie child 1s dese ed as almost moribund there were three rp t 
cultures lhe desperate condition of all the patients describ 
striki reature IX veries are reported 1! SE VE il cases « 
termi epti lhe bloo . ribes each instar 
by the emucal ind Mvers howe ve ( that in ( 
intravascular inject t mercurochrome and gentian violet in 1 
fered with the 11 ress ot the veneral SED mirectio1 lhe 

reported in their « vere streptococcus, staphyloc cus and col 

Meleney and Zat n January of this vear. drew the conclusion 
fully carried out tests that the bacte rial in| ibiting action of neut 
within the body of the rabbit is so slight against the hemolvtic s | 
even 11 lethal cl ( t the dve. that itis nota leg timate intrave 
ment and that it | i distinctly harmful effect. especially on tl 
liver al <1dne 

On the medi ‘ iCe Bf DI Luke Ss H pita ential et 
chrome nd acifl have ill been administered intrave 11<] 
sutferi trom endocarditis with positive blood cultures of strept 
viridans None t the patients showed an improvement that coul 
attributed to the 1 ication \ll four of the patients eventual 
character tic re I n atte the mieciwiion was regularly SeCeT 
There can be 1 uestion of this powerful reaction following 

! venous nyecnviol t certain chemicals the cl temperature ( 
appearance ot th patient: all suggest a violent disturbance () 
dismiss the evidencs presented ot rapid recovery But how ore 
occur : | w mucl due to the bactericidal action of the drug, | \ 
due to 1tS toxic eftect o1 the body cells lt should rye porne 
shortly after its intl xluction nto the blood the chemical comes 


with the ce 


concerned in the defense mecha 


foundly influences them. Mav it not be that at time 


Ss substances art 


that are harmful to the bacteria? Is not the action dependent on | 


the drug stimulates or conserves the natural defense mechanism of t 
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At other times, may not some of the chemicals introduced produce vat 
degenerative changes in the cells of the liver, the spleen and the kidney 

Dramatic reports of collections of heterogeneous clinical material is 
convincing. Shall we speak, in coming years, of the sterilization of the b 
or the poisoning of the body cells by the intravenous injection of certa 
these chemicals? We have seen that contamination of the blood stream o« 
under a variety of conditions. In many cases blood cultures show si 
showers of bacteria; the absence of bacteria in the blood stream often 11 
cates but examination between showers. Many so-called septicemias tert 
ate with startling suddenness untreated. 

It should be possible to present the reports of experiments on a 
series of animals with the characteristic lesions of generalized infections f1 
microbes, with controls that show the arrest of the infection and reco 
after the intravenous injection of the various chemicals used. This has bee: 
done in many instances in the study of the quinine and acridine derivat 
Patients with ulcerating lesions on the heart valves and bacteremia seem to me 
to offer the most suitable clinical material for study. The streptococcus 
staphylococcus and, rarely, the gonococcus, have all been observed as exci 
agents. The lesion is local, accessible to the antiseptic ; in the early stages 
blood already possesses properties harmful to the bacteria and, althou 
the mild cases there are periods of remission, this disease is progressive 

The only microorganisms so far successfully combated in the human bx 
hy chemicals are the inciting agents of malaria and syphilis. Although tl 
is much disagreement about the proper classification of the true spiroc! 
it may be said that neither belongs to a group of true bacteria. The p! 
modium of malaria is one of the pathogenic protozoa and the zoologi 
Schaudinn, the discoverer of the treponema pallidum, placed this organi 
also in a group with the protozoa. In neither instance do we speak of sterili 
ing the blood. We speak of curing or arresting the disease. 

The point I wish to emphasize is that in the generalization of infe 
a very complex process is passing on in the body. The presence of microl 
in the blood is but one phase or part of this process. To speak of the 
as infected in the sense that the cellular tissue is infected in a spread 
phlegmon is erroneous and misleading. To speak of the blood being sterili 
by the intravenous injection of a chemical as a test tube containing a brot! 


culture is disinfected, is equally misleading and erroneous. 
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FAT EMBOLISM* 
WITH STUDY OF TWO FATAL CASES 


By Arruur W. Extine, M.D. 


AND 
CuHarves E. Martin, M.D. 
or ALBANY, N.Y. 


Iv HAS long been known that free liquid fat may under certain conditi 
gain access to the blood-vessels and be transported in the blood stream. Fat 
in this form, of course, is to be more or less sharply distinguished from 


in the minute particles of emulsification or saponification, which plays littl 


if any 
p oO rtatl 
role 1) the 


product 
of emb 
lism. Fat 
emboli 
IS @SS¢ 
tially 
surgical 
compli 
tion and 
usual] 
OcCUTS as 


seque 


“er 





Fic. 1 Case I. Heart. Scharlach R. and hematoxylin, showing numerous fat embol trauma, ¢ 


congestior and nterstit il edema 


pecially 
the long bones or fatty structures of the body. In any instance in which 

is set free from ruptured fat cells, more or less embolism may result, th 
symptoms of which will depend not only upon the amount of fat whic! 
enters the blood stream, but also upon the localization of the fat emboli in 
the capillaries. 

Fat gains access to the circulation mainly through ruptured blo 
vessels, but it is also probable that a small amount of fat may reach th 
circulation through the lymphatics by way of the thoracic duct. In the great 
majority of instances it is probable that the amount of fat entering thi 
circulation is small and the localization not serious, so that few or 1 
symptoms may ensue and no suspicion of the condition be had. In a small 
number of cases, but probably far more frequently than is generally recog 


nized, fat emboli do produce symptoms which are usually attributed to other 


* Read before the American Surgical Association, May 5, 1925. 
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some evidence of contusion over the lower abdomen in the region of the symp 
pubis, but no definite fracture could be demonstrated. There were no abrasions 


part of the body. 
1 expr 


The patient seemed perfectly normal mentally, conversed rationally an 
himself as feeling quite comfortabk There was no evidence whatever of shocl 
no disquieting symptoms. The patient's condition remained about the same until 3 
when he began to complain of increased pain and became quite restless. He was 
small dose of morphine, which lessened the complaints and restlessness somewhat 
soon after this he became quite excited and irrational, which state in a few hou 
followed by the onset of stupor. During the night this developed into a deep 
trom whi 
patient 
not be aré 
Coincident 
this was 
in temper 
and an in 
in the puls« 
respirat 
rates 


W her et 


tient was 


comatose 





typical 
Stokes rest 
¥ . 
——— , . = tion 
Fic 3. Case I. Lung. Osmic acid pre parati n. Fat emboli lodged in most of the temperat 
ST aller vessels. 
was 103, Pp 
140, and respirations 28. Cyanosis and dyspncea were pronounced. A lumbar punct 


was done, and 22 c.cm. of normal spinal fluid under normal pressure was withd: 
\ diagnosis of cerebral fat embolism was made by Doctor Elting, and the patient 
seen by Doctor Archambault, whose neurological note was as follows: “ The patient 
profoundly comatose, and no response occurs to any form of sensory stimulatior 
upper extremities are flaccid and inert, but the tendon reflexes are present ai 
symmetrical amplitude. The eyeballs occupy the midpiane. There is no strabisn 
and the pupils moderately contracted are equal and reactionless. The eye grounds 
perfectly normal findings. The breathing is of the typical Cheyne-Stokes type 
105, pul 


The patient remained in a comatose state with temperature rising t 
and respirations 30, until 7.30 p.m., when he died, approximately 40 hours afte: 
accident. A urinary examination was negative, but unfortunately no special exami! 
for the presence of fat in the urine was made, nor was the sputum examined i 
presence of phagocytic cells containing fat. No skin petechi# were observed during 

Autopsy performed by Drs. L. J. Early and C. E. Martin, one and one-half 
post-mortem. 

The body is that of a young, white male adult, 178 cm. long. Both femu 
fractured in the upper portion of the lower third, and the thighs are considerabl) 
and contused. There are contusions and abrasions over the chest, buttocks and 
Petechial hemorrhages are noted on the chest, arms, thighs and back 

The pleural cavities contain no fluid. The lungs are firm and do not collapse 
pleural surfaces are dotted with petechial hemorrhages, up to 6 mm. in diameter. Bot 
lungs are extremely cedematous, and from the cut surface a thin, blood-stained fluid 
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drips. In either lung are several irregular hemorrhagic areas, I to 2 cn 
having i lobular di t ition 
The pt ricardial cavit contains SO c.cm. ot a clea ‘ luid ¢ . 
epicardial and endocardial surfaces, but most abundant in_ the oht 
numerous petechiz I to 2 mm. in diametet ur. slit eeniane eis Rie ciadlinel 
they are iten sur ded by a narrow. vellow. opaque zon 
In the pelvis is an extensive subperitoneal hematoma. It covers the supe 

ol the bladder and cont ues up over the brim of the pelvis well caitey thn 
posterior abdominal wall The hematoma is most marked over the super 
the right pubis, 

which 1 frac 

tured The bone 

1s fragmented, 
dislocated and 

the edg mucl 

roughene 

Pin-point hem 

rrhage cat 

tered th out 

the mu 

the entire ntes 

tinal t Lcy lt 

Lace n i ( 

num ¢é 1s 

streaky mucosal 





eas 
is normal the 
eross Jear tl ( I S R t x 
M 

tail of the par 
creas 1s a lymph-node, 1 cm. in diameter, showing much central caseatior The liver 
weighs 1780 em Phe t surface is opaque, and the markings are indistinct 
bladder il d duct ( rm il he veight Oo! each kidne Vy 1s 150 gms The vessel t the 
junctior oT ne cort ( medulla ir injected The idrenals ippeatl orn ly thi 
mucosa of the bladder, most! ibout the neck, are numerous small hemorr! 

Bra The Vel t t the brain 1 Isso gms Chere is the slightest suge 
cerebellar pressure « ind the uncus projects into the interpeduncular fossa me what 
more prominent tl normal There is no other gross evidence of ceden 
hemorrhages are se¢ 

\/ a Heart There are numerous small areas of hen 
in wh irge numbers of tat emboli may be see The embol often app 
cords, and the diameter varies with that of the vessel in which they are lodged 
cells surrounding small groups of emboli often show considerable fatty des 
Phagor tic cells are t noted un such areas Interstitial cedema and congestiot ire 
extreme | ese ch ing ire most marke in the le it ventricle 

Lung Fat emboli are exceedingly numerous in the lungs The alveolar 
congested and most of the capillaries are stuffed with fat \ small amount of free fat 
is present in the veol The alveoli are, in most instances, filled with transudate, but 
there is also considerable hemorrhage There 1s a small amount of hemosiderin in the 
alveoli, some of which has been phagocyted There is an acute bronchiolitis and S 
small patches of early bronchopneumonia. The exudate consists almost entirely of poly 
morphonuclear leucocytes, a small amount of fibrin and a few macrophages 
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Spleen: Congestion and hemorrhage are extreme. Fat emboli, which are scatte1 
throughout are, however, most numerous and largest about the periphery of 
lymphoid follicles. 

Gastro-intestinal tract: There is cedema and congestion of the submucosa in « 
portion of the intestinal tract. Fat emboli are most often seen in the small capil! 
of the mucosa. The cells of the gastric mucosa are secreting a large amount of mu 
much of which has been deposited on the surface. There is an occasional small 
of submucosal hemorrhage. 

Pancreas: There is marked interstitial cedema. The islets of Langerhar 
congested, 
and im many 
capillaries 
stuffed with 

Liver Cor 
tion 1S ext! 
and most mar 
about the cent 
veins. Small 
lets ot lat 
abundant in 
liver cells 


the hile capill 


Fat emboh 


numerous and 1 
otten seen 
capillaries « 


periportal sp 





Kidneys 
Fic. 5.—Case I. Liver. Osmic acid preparatior : A few emboli ind marked = g|omerular 
fatty metamorphosis, which is most marked along the bile capillaric 
laries contan 
cords of fat and are distended with red blood-cells. There is cloudy swelling of 
voluted tubules. There are many small areas of hemorrhage, particularly 


pyramids. Many fat emboli are lodged in the extra-tubular capillaries 

Adrenals: The adrenal vein contains numerous variously sized fat droplets. Sin 
emboli are found in the cortex, the cells of which show fatty degeneration. The afl 
areas in the cortex appear to be the result, at least in some instances, of the plu 
of a single vessel of the end artery type 

Bladder: There is a large amount of hemorrhage into the retro-peritoneal cor 
tive tissue. In the submucosa and muscularis, eedema and congestion are quite mat 
Fat emboli are frequently seen in the mucosal vessels. 

Genitalia: Spermatozoa are present in the seminal vesicles and emboli are oc 
ally noted in the mucosa. 

Lymph-nodes: The vessels in the substance of the lymph-nodes are extren 
engorged. Fat emboli are numerous and most often located immediately beneat! 
capsule in the peripheral lymph sinuses. The node removed from near the tail 
pancreas shows tuberculosis. 

3rain: Sections from the frontal, temporal, parietal and occipital lobes, motor 
motor speech area, basal ganglia, corpus callosum, optic chiasm, pons, regior 
the Sylvian aqueduct, floor of the fourth ventricle, various levels of the bulb, upper 
cord and cerebellum are examined. Emboli and areas of focal necrosis are 
in every section. One particularly large area is found in the hypoglossal nucleus 
most instances there is vacuolization, destruction of myelin and fragmentation « 


axons. The cells are shrunken and pycnotic. Fat emboli are numerous in and 
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these area Phere 
in the fibre tracts 
Case Il W. | 
2 A.M April 20, 
pavement, sustaining 


ture of the right | 
was seen by Doct 
the patient removed t 
at 12 noon on Ma 
quite rational 


The temperaturt 


was 99.6 pulse 
120, and respita 
tions 3 Phe 
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ture bed and e 
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the left lee Ch 
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presented an i 


‘ pi y i Are i 
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d twent rit Va i healthy 
I he t¢ froma Ww low, a distat 
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appeared to 


as admitted to the ul 


F « eratic 
Cx cine meacma 
ng man I d 

( 30 1ect i 

1 a compound comn 

o the Tre Hospit 

vere carefully Imm 


somewhat pale 





regular mid 

about 10 cms. in 

length tuated 

on the external 

surface at about 

he mid-region 

the arm and just 

over the ite of ! I K QO F 

tracture the ; 

humeru Wet ant ressil were applied and the arm immobilized Phere e! 

numerous contus.o1 the chest and abdomen, but none of the head The patient was 

restless and uncom I b] but his condition remained fairly Satistactory The temper 

ture was practically rmal for three days, and the pulse ranged irom 90 to 100 Phe 

respiratiol vere il ind there wert cerebral, cardiac or respirato! yimp 

toms of ignificane for the first two days the patient was restless and difficult 

manag times, but the third day the general condition was much improved. He wa 

less restle quite ra al, and sleep was more natural. Early on the fourth day the 

temperature rose 1 ew hours to 104°, the pulse to 140, and the respirations to 35. The 

patient was at first resti and delirious, but later in the da he became stuporous ind 

during the night lapsed into coma. When seen on the morning of the fifth day th m 

perature was 105°, the pulse 150, and the respirations 40. He was quite comatose, with 

Cheyne-Stokes respirat The reflexes were abolished he breathing was labored 

Cyanosis was pronounced, and there was evident pulmonary cedema he pulse was 

weak and the arteria pre ure low lhe eye grounds were negative The wound the 

right arm was unchanged except for a slight amount of sero-purulent discharge. Cultures 

trom this wound made on the fourth day showed a hemolytic streptococcus and a hemo 

lytic staphylococcus aureu Blood cultures made on the fourth day were negative 

Urine examination showed some albumin, a few granular casts and a few red blood-cells 

Unfortunately no special examination was made for free fat in the urine he tempera 

ture, pulse and respirat remained elevated. The coma continued, and the patient died ot 

the evening of the fifth day ipproximately tour and three-fourths days after the accident 
Aut pertormed by Drs. V. C. Jacobson and L. Sutton, one and one-half hours 


post-mortem 
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The body is that of a well-developed and well-nourished young, white, mal 
183 cm. in length. There are numerous petechial hemorrhages in the skin a 
junctive. These hemorrhages are most marked over the anterior abdominal wall 
and arms. 

Over the outer aspect of the right arm is a laceration 3x1 cm. It is several 
metres in depth, and from it a blood-stained, turbid fluid exudes. The tissu 
several centimetres about are cedematous and indurated. A comminuted fracture 
humerus, with much crepitation, can be easily felt just beneath the surface. Nun 


blebs with a 


base aQ&re sf 
over the ut 
lace oft the 
half Oo! the 
The circumfet 


ot the right 
30 cm. and 
left arm 25 cn 
The left fet 
fractured at 
its middle. Me 
ing from the 
ior superior sj 
the ileum to 
ternal malleol 
leit leg is 





and the right 


Fic. 7.—Case I Pancreas. Scharlach R. and hematoxylin In centre i 
islet of Langerhans, swollen, congeste¢ ind containing fat emboli 


cm. in lengti 
finning 4 cm 
the right iliac crest is a large area of ecchymosis and yellowish discoloration 29 x 
There are various ecchymoses of the right knee, right leg and leit leg 

An extensive hemorrhage in the pelvis covers the bladder, sigmoid and 
muscles. There is about 10 c.c. of free blood in the pelvis. In the anterior abd 
wall is a diffuse retro-peritoneal hemorrhage and the peritoneum shows a _ fe 
lacerations. The mesenteric lymph-nodes are enlarged, some of them being 2 
in diameter. 

The left pleural cavity contains 50 c.c. of thin, reddish-brown fluid and the 
cavity 10 c.c. of blood. The pericardial cavity and heart are apparently normal 

The lungs are acutely congested throughout, but more so in the lower 
Projecting above the surface of the lower right lobe is a bleb 3 cm. in diameter 
with blood. Within the substance of the lung are several similar pools of blood 
are no large hemorrhages in the left lung, but digestion of considerable tissue ab« 
hilum has occurred from a perforation in the cesophagus. Many of the broncl 
contain a mucopurulent material 

The spleen (370 gms.) is grayish-red, firm, and the lymphoid follicles pron 
The lower two-thirds of the cesophagus is thin and necrotic. An agonal perforatior 
communicates with the mediastinum and left pleural cavity has occurred 
middle third. 

The liver weighs 2150 gms. The cut surface is opaque. In the right 
several linear fractures, 4 to 6 cm. in length, filled with clotted blood. The surt 
tissue is necrotic. The kidneys are congested. The adrenals, bladder, genitalia a: 
appear normal. 

The brain is congested and cedematous. There are pin-point hemorrhages difi 
distributed throughout the gray and white matter of the cerebrum, cerebellum 
and basal ganglia. 
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Microscopic Examination.—Heart: Fat emboli are scattered throughout the myocar 


dium. In many instances they form small groups about which the muscle fi 


undergone tatty degeneratio1 Rarely is there any phagocytosis. There is congestion and 
interstitial oedema. Leucocytic thrombi are present in several of the corona 


and necrosis of the idjacent muscle fibres has occurred 


Lungs: Massive hemorrhage has disrupted the lung tissue, the blood filling the 
alveoli and bronchi Fat emboli are exceedingly numerous, being located principall 
in the alveolar capillaries There is a small amount of free fat in the alveoli he 
alveolar walls are intact Hemosiderin-laden phagocytes are numerous Chere 


slight purulent bro 
chitis and polymor 
phonuc lear exudat 
about some of the 
hemorrhages 

Spleen There 1s 
an acute splenitis ot 
the hyperzmic type 
Fat emboli are nu 
merous and located 
chiefly 1m or about 
the lymphoid 
follicles 

Liver: Fat emboli 
are numerous in the 
small vessels of the 
periportal spaces 


Fine fat droplets ire 


abundant in the liver 
cells along the bil 





: ' here 
capillat cs | Fic. & ( I I tal Ha ‘ ale ; 
ire large irecas ; ; : el ‘ Phe 
There us 
necrosis sometime 


involving whole lobules or the periportal portions, but mostly of irregular size ai 
shape. Phagocytosis by polymorphonuclear leucocytes is in progress in small foci 
Rents in the liver-tissue, probably from trauma, are filled with blood 

Pancreas: Fat emboli are most numerous in the Islets of Langerhans. There is slight 


cedema and congestior 


| 1 


Gastro-intestinal Tract: Fat emboli are most often seen in the capillaries of the 
submucosa. The mucosa of the duodenum shows a mild acute inflammation 

Kidney: Fat emboli are abundant in the glomeruli, which are swollen, congested and 
often contain an excess of polymorphonuclear leucocytes. There is an acute tubul 
nephritis and interstitial leucocytic infiltration is conspicuous in many places in_ the 
medulla and cortex 

Adrenal: The cortex has undergone considerable fatty degeneration with necrosi 
and disappearance of many cells. There are many emboli, some of large siz princi 
pally located deep in the cortex 

Skin of Arm: There is a purulent inflammation of the skin and subcutaneum, with 
tracts of exudate dissecting between the muscle and fascia. Fat emboli are unusually 
abundant, some large vessels being completely occluded 


srain: Several sections of the cerebral cortex, cerebellum, pons and bulb are 


examined. In all sections fat emboli are present. There ar¢ many small foci of necrosis 
Some foci show simply rarefactions with destruction of myelin and pycnosis of the cells 
In other areas hemorrhage alone is most prominent. Some foci of necrosis are sut 
rounded by a rim of hemorrhage. Phagocytes are not common. Often the centre of a 
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necrosed area is occupied by a vessel plugged with fat. Emboli are less prominent 


fibre tracts. Several small hemorrhages are noted in the floor of the fourth ver 
and in the cerebellum. 


Note.—Shortly before death, cultures of the material from the wound in the 


arm showed the presence of haemolytic streptococcus and hemolytic staphylococcus a 
The autopsy findings were regarded as typical of streptococcus septicemia, alt! 
unfortunately a blood culture was not made after death. 
tributed in the body, the bronchopneumonia with hemorrhage and _ the 
findings im t 


The focal lesions so widel 


bacter ] 


1 


wound se 
sufficient for 
NOSIS oT pl 


septicemia 


\fter Cass 
revealed is 
fatal fat emb 
Case Il was 
from the sam 
and proved 
one ot tat eml 
the focal les 
ing not due t 
terial emboli 
occludit 


drople ts 





Fic. 9.—Case I. Motor area. Osmic acid preparation. Semi-c 


been a remarkable tendency to regard cases of fat embolism as cases of s 
and it would appear that this term has borne the brunt of the incorrect d 
noses. W. T. Porter, of Boston, in 1917, both asserted and demonst1 
that the so-called shock following war wounds of the long bones wa 


the great majority of instances due to fat embolism. His experiments 


conclusively proved that all of the symptoms of shock could be rea 
caused by fat embolism of the lower structures of the brain, the clini 
and pathological pictures presented by his experimental animals being 
exactly the counterpart of those observed in the human subject. P 
further demonstrated in 1919, that the injection of a very small am 


of olive oil into the vertebral artery of animals would cause fat embolisn 
of the vaso-motor centre, thus bringing about vaso-motor paralysis 
shock. Porter even went so far as to declare that fat embolism is 
most frequent cause of wound shock upon the battlefield. The amount of fat 
which may be found in the capillaries is at times astounding, and it is difficult 
to conceive of where all the fat comes from. There is, furthermore, m 
definite relationship between the amount of trauma and the extent of the 
embolism. As a rule the trauma is rather severe, but in some instance 

is comparatively trivial. 

It is not altogether uncommon for surgeons to lose cases of fractur: 

the long bones a few days after the accident when everything appeared 
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in it. As the spleen may be considered a filter in the systemic circulatior 

it was also extracted. 
The tissue was first dehydrated over concentrated sulphuric 

then powdered, weighed and mixed with fat-free plaster-of-P 

Using sulphuric ether as solvent, the fat was extracted by meat 

the Soxh 

apparatus. 

traction was 

tinued for at 

20 hours tn « 

case. A 

extraction the 

trate was dilut 

to a know! 

ume |usuall 

c.c.| and 1 

placed 

weighed cru 

The ether 


then evapor 





and the crucibl 


Fic. 11.—Case I. Section lateral to the Sylvian aqueduct at the leve! ‘ . 
the third nerve. Scharlach R. and hematoxylir Large focal nécrosis wit again weig 


many emboli in and about it. 


From this tl 
content of the whole and the percentage composition of the dehydrated 


men was computed. The following are the estimations. 


Disease Lung 
SS | I ee 45.5% 
Pee memos (Case TT) ..... 2... ccc cwes 35.4! ) 
Extensive superficial burns [lye] ............. ih > eine CS 3.4 
Acute alcoholic poisoning .......... Ase t > BaF 8 
Fracture of skull with maceration of brain euhh<sined pal See 12.1 
Peritonitis following bullet wound .... , gan 3.8 
Peritonitis following perforation of jejunum es 8.1% 19.0 
Normal content | Wells] .... wild sekte Seaebncee 17.3% 14 


This, so far as we are able to learn, is the first actual demonstratior 
the quantitative increase of fat in the organs of cases dead of fat emlby 
and confirms the microscopical findings. What is true of the lungs 
spleen will naturally hold true of the other organs. 

Welch states that fat embolism is the commonest form of embolism 
is our feeling that all fractures involving the fatty marrow of bon 
probably associated with some degree of fat embolism, but that in the great 
majority of cases the embolism is so slight that no symptoms are produ 
while in a lesser number of cases true symptoms do result which are usual! 
incorrectly interpreted. 

In all of these cases recovery takes place, and in only a few of then 
may it be possible to prove the diagnosis. In the cases that result fatally, 
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however, a carefully performed autopsy will always demonstrate a most 
striking and characteristic picture and one that cannot possibly be confused 
with any other known pathological condition. 

Fat embolism may be caused— 

1. By all forms of trauma affecting the marrow of bones, especially 
fractures. 

Zs. All kinds of Oper- 
ations upon bones, espe 
cially the so-called 
orthopedic operations. 

3. Trauma, in- 
flammation, necrosis or 
operation upon tatty 
tissue in any part of 
the body. 

Fat embolism result 
ing from other causes is 
rare and of pathological 
interest only, as there are 
rarely any definite 
symptoms. 

The vast majority of 
cases of fat embolism are 
due to trauma of the 
bone and are most fre 
quently observed after 
injury to the bones con 
taining the greatest 
amount of fatty marrow, 


as the femur, tibia and 





humerus. The osteopo- 

rotic bones of the aged Mec. 13,~Cese tl. ‘Seeer of the bale Geen, Eee 
: : ind eos! irge area of rarefaction occurring in the nucleu f the 

and the atrophic bones of (yo cor" ae - sereaien acenmeee F the nw 18 © 


any age, containing more 
than the normal amount of fat, are naturally of etiological importance, but it is 
especially apt to occur after serious injury to the long bones of the healthy 
young adult, particularly in the third decade. The fat may pass into the 
blood stream rapidly and in sufficient quantity to produce symptoms almost 
immediately, although in the majority of instances the accumulation of the fat 
in the capillaries is a slower process, and the symptoms do not appear for some 
hours, it may be several days after the trauma. Tight bandages, manip- 
ulation, movement and jarring are factors which may favor fat embolism. 
The oft-repeated and generally accepted observations of the lessened 
shock observed in the late war, as the splinting and transportation of cases 
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of fracture became more expert, skilful and expeditious, furnish in 


Out 


ment not only clinical evidence of the importance of fat embolism as a | 
of the so-called shock in these cases, but also striking evidence 
importance of prophylaxis in possible cases of fat embolism. There 
little doubt that many cases of death from so-called post-operative o1 
matic shock are cases of fat embolism, for unless autopsies are conducted 
this possibility in view, many, if not most cases, of fat embolisn 
be overlooked. 

The manner in which fat droplets produce embolism has been 

discussed. G 
N\ by adding 
oil to citi 
human 
claims to h 
increased it 
cositvy. aj 
mately | 
times. his w 
Oe 2.31 
by Bissell. 
tempting to r 
these expe 1 
we were al 


contronted ‘ 





Fic. 13.—Case II. Heart. Scharla R 1 hematoxylir Area in centr the extrem«e 
ee Saree os So culty of kee 
the fat droplets in the emulsion of sufficient size to form emboli 
capillary tube. When they were of large size and could be induce 
enter the capillary tube, the findings agreed with those of Gauss 
Bissell, and even when a single droplet of fat was made to enter a cay 
tube ahead of a column of normal salt solution, the time for the passig 
was increased to the same degree as was originally found. Obviously the 


apparent increase in viscosity was due, not to the increased viscosity 


whole mixture, but to the presence of the fat alone. In an effort to make 
fat remain emulsified, it was shaken in a mechanical shaker, and to aid in th 
emulsification ground glass was added. When this was done and the vis 
tested it was found not to be increased over that of the salt solution without 
fat. In this case the emulsion was very fine and did not settle out 

The latter finding is, of course, not new and only serves to bear out | 
what has long been known in lipemia, as of diabetes, where there 
extremely fine emulsion of fat and blood and in which fat embolism does 
not occur. So it is that from these experiments we believe that whil 
progress of fat emboli through a capillary may be slow or even halted, 
due to the greater viscosity of the fat alone, rather than to the increased 
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viscosity of the whole fluid hese experiments were per formes oth w 


olive oil and human fat. Olive oil has a somewhat greater viscosity that 
human fat 
The characteristic lesions of fat embolism are widespread throt 


body, and a knowledge of the pathology is absolutely essential for a prope 


interpretation of the clinical phenomena. At the site of the ' , 
operation liquid tat 1s found often mixed with blood or pus. This fat entet 
the more or less patent veins, espec ially those ¢ t injured hon s. aided | the 
increased tension at the 
site of the injury In 


iddition to the tat which 
enters the blood-vessels. 
fat may also enter the 
lymphatics, pass through 
the regiona 1 ly my] h 
glands, and reach the 
venous Cir ulation 
through thoracic duct 
The le rons which 
occur depend upon the 
amount and the distribu 


tion ot the Tat which 


enter: s the circul tion. 
The -tat appears to be 
first arre sted chief} Bal 


the pulmonary Capiiial 
ies, and in man in 


Stances 


further, but as the fat 
Increases In pulm nary 


capillaries it passes into 





general circulation, then 

it is that a widespread I S . 

distribution takes plac 

and there are n rgans or tissues which may not show fattv embolisn 


It is 


robable that a considerable amount of fat can be tolerated in th 
capillaries without necessaril) producing serious lesions. If the fat ente1 
the heart in large am unts, the result mav be verv similar to that observed 
in air embolism. lhe heart action may not be sufficient to drive the fat int 
the lungs, and serious embarrassment of the heart and death may ensu Phe 
heart action and function are also seriously and even irreparably impaired 


myriads of capillary fat emboli in the terminals of the coronarv arteries. 


causing large numbers of small cardiac infarcts. and it is probable that m 


f 


of the cardiac symptoms are due to this condition. Liquid fat may be 


observed in the night heart, and numerous netechial hemorrhages occur 
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beneath the epicardium and endocardium, surrounded in some instanc¢ 
a small rim of light yellow discoloration. Microscopically, the emboli 
to group themselves in colonies, and around these emboli the heart n 
shows fatty degeneration and anemic infarcts. 

The pulmonary capillaries receive by far the largest number of fat en 
The lungs at autopsy are rather firm, and a thin blood-stained fluid 
from the cut surfaces, while fat droplets may be seen in the blood-v 
(Edema, congestion, hemorrhage and rarely hemorrhagic infarction ar 
Subpleural hemorrhages are often observed. Microscopically the lungs 
sent in add 
when stained 
Sharlach R ot 
acid, capill 
greatly dilated 
filled with fat, 
may be in a gli 
or confluent f 

The brain 


gross usually, 


miliary hemorr] 


are evident o1 





Fic. 15.—Case II. Cerebral cortex. Scharlach R.and hematoxylin. Two Surface, as Wi 
areas of focal necrosis, each containing a fat embolu | 

throughout the 
stance of the brain. Microscopically, minute hemorrhages are found a1 
small vessels filled with fat. The surrounding brain tissue shows more 
pronounced degeneration characteristic of focal necrosis or infarctior 

These lesions adequately explain the early cerebral irritation foll 
by the paralysis so characteristic of the cerebral syndrome. 

The spinal cord presents similar, though less striking lesions. 

The liver shows passive congestion due to the heart impairment, and 

> 

are minute areas of focal necrosis. Fat emboli may be observed in the 


laries surrounded by areas of cell degeneration. 


The spleen is usually swollen and congested. The fat emboli are parti 


VW 


picture or cere 


cedema. scattet 


larly abundant and tend to group themselves around the Malpighian bodik 


The kidneys are congested. The fat emboli are found especially 
glomerular capillaries, and are much less evident in the vessels about 
tubules. There are often fatty casts in the tubules. Small hemorrhages 
be present, but degeneration of the renal cells is usually slight. 

The petechiz observed in the skin are the result of minute hemorr! 
around capillaries filled with fat. 

The pancreas shows numerous fat emboli, chiefly in the capillaric 
the islands of Langerhans. 


or 
do 
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The adrenals show many emboli in the capillaries of the cortex, with 
marked degeneration of the surrounding cells. 

The thyroid, striated muscles, and in fact all the other tissues show mort 
or less pronounced capillary tat embolism. 

The excretion of the fat is largely through the kidneys, and numerous 
clinicians have noted its presence in the urine. Fat is also excreted through 
the activity of the phagocytes, and as Warthin first emphasized, many of these 
fat-laden phago 
cytes appear im 
the sputum, a 
diagnostic point 
to which he 
called especial 
SBELTENTION 
Through the in 
testine, bile and 
other channels 
the fat-laden 
phagocytes may 
make theit 


escape. A very 





small amount ot 
the fat may be , Gens VE. Dieclas ake tale 
taken up by cer | 
tain of the fixed cells of the body. and it is probable that a small portion of it is 
also disposed of through the processes of oxidation and saponification 

A study of the clinical features of fatal cases of fat embolism shows 
the striking uniformity with which certain symptoms appear. There seems to 
be a fairly well defined clinical picture and one which should be recognized. 
Following a trauma most commonly associated with fracture of a long bone, 
or an operation upon the bones or fatty tissues, there is usually a period of 
well-being during which the patient's condition is fairly satisfactory his 
euphoria may last from a few hours to a week or more. 

As a general rule the symptoms due to fat embolism are first observed 
on the second or third day following the trauma or operation, although they 
may occur within a few hours or be deferred for several days. As a rule 
the earlier the symptoms present, the more serious the case, and the more 
certain the fatal termination. 

The symptoms may be classified into two general clinical syndromes, 
although these merge into one as the fatal termination is approached: (1) 
The cardio-respiratory syndrome, and (2) the cerebral syndrome. Some 
writers attempt to differentiate a cardiac from a pulmonary syndrome, but 
we believe from a study of the clinical phenomena and the pathological 
findings that they should be classed as one symptom c¢ ymplex in which, unlike 
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most writers, we regard the cardiac phenomena of more importance as 


than the pulmonary. The chief symptoms are dyspnoea, cough, cyan 


monary cedema, occasional pulmonary hemorrhage, rapid and irregul 


with a low arterial and high venous pressure. There may be cardiac dil 


and precordial distress. 
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often headache, more or le 


ness, stupor, and finally coma, which persists until death. 
abolished, 


The earlier cerebral symptoms are those of cerebral irritation 


or may 


sions. 


not 


be 


dent with the occurrence « 


are those « 


are no signs of increased intracranial pressure, and the eye 
usually nor 
Cheyne-Stokes respiration. 


if 


mal. 


Embolism 


DNA 








ss delirium, sometimes hallucinations, then 
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paralysis, due to the rapid cerebral degeneration 


gr 


ul 


accounts 1 


regulating mec! 





may 
vasomotor centre Cause Mian r the 


pupil ire usuall ther smal ut equal 


] ‘ - ’ ; | e¢ } | ] 
skin ul are ( ICSS ured tiie il na ‘ 
relative late appe ce 

Lhe ymMptol CS ped characterize the fa ( ; 
] ow 4 r { 
seen Il mide Ih Cases na recover, at 1 qui 
, , an 2 1 a — | 
picture Ose! est es wha 5 usual] regarae 


that caretul uri examination will alwavs reveal = 


in severe Cases ell lisn na by 1 nt | 
und oth ha emphasize the ! rt cr tat 1 ( 
ud in ignos S¢ ssociate W hea the o 
very difficult dt e, but houl t be Itop 
have bee thi 

he urse | eml n r ‘ Sor 
rapid he de ( i \ lect I wit! eatl na tew 
others 1 pel { r weeks t el 1 eath " 
rule the longer the ent lives, the better the o] ‘ 
cases etl I esper il] tl ( tine ere ] ( r 
is alm ‘ iniabl il the yreat majo I] eveTre cas ) 
cannot judge the lity by the literature most of the ' 
have er ita while it hable tha uch larg 
recover but are ecognizer uch and are issifie ul 
pneu Mla equel ( tne < 

Phe reatme it emb $1 s chiefl rophvlacti \ 1] 
trauma, especial tures, should have absolute rest. and all u 
movement or manipulation should be avoided. Transportation of 
should be with the greatest car light bandages should n ( 
unnecessary traut hould be most carefully avoided jy operatio1 ' 
of ortl edic ¢ characte Jone he 1 hods of treatm 
proposed seems t ! any especial value, the reason for whic] 
apparent when one studies the pathology of th nditior Vi 
saline i ection a thoraci duct fistula are thi hiet me sure 
recommended, but the results of their emplovment are 1 no meat 
Ing Sy ryityt nN it tre itment : in cveneral about 17 that , P 
It is hoped, however. tl it as surgical attention is directed more a1 
Importance of thi ndition, eftective metho t treatment 

EFEREN( 

Welcl \\ liar H \ ¢ \f , 

Re ence to ‘ e! ( 
Warthi ¢ | ( ) 
Porter. W liar | } \f . | 

p 
Gauss, H \rcl nt. M 916, vol Vill, p 
Bissell, W. \ S G ind Ob O17 | 

23 





OPERATIVE TREATMENT OF ANGINA PECTORIS 
By Harry*Hy.anp Kerr, M. D., C. M. 


or WASHINGTON, D. ¢ 


THE interest of the medical world has recently been aroused 
attempted surgical relief of angina pectoris. There are recorded in thi 
ture sixty-three cases in which various surgical procedures have 
formed to relieve this ailment. With the additional eight cases het 
reported, we have sufficient data from which to gather certain 
tive deductions. 

The rationale of the operative procedures used is based on Si 
Allbutt’s theory of the nature of angina pectoris. Contrary to the 
teachings, he believed that the disease is primarily in the first portion 
aorta and that the heart itself or its coronary arteries may be entirel 
volved. The characteristic lesion is an aortitis involving the outer, 
than, the inner coats of the vessel. Through the fibres of the cardia 
this aortitis sets up a reflex spasm of the aorta when subjected t 
The root of the aorta first feels the brunt of increased heart action a1 
nerve fibres in its adventissue are irritated. Through the afferent nerve 
this irritation stimulates the centres in the cord or the medulla. 


TO? 


the efferent fibres the muscular walls are thrown into contract 


subjective manifestation of this spasm is the agonizing substerna 


referred down the left arm. It is probable that the pain always accom; 


a contraction of the vessel. The attack can be arrested and relief obtai 


the vessel 1s made to dilate. Clinical experience indorses the theor 
the most efficacious drugs used during the attacks are the vaso-dilat 
nitroglycerine or amyl-nitrate \s these drugs relieve the attacks, 
has attempted to prevent them. As the attack is the manifestation 
aortic spasm, the result of a physiological reflex, it can be prevented b 
ing either the efferent or the afferent fibres of the reflex are. 

The heart is ennervated by the superficial and deep cardiac plexus 
their branches, the anterior and posterior coronary plexuses. The super 
cardiac plexus is made up of the left superior cardiac nerve from tl 
superior sympathetic ganglion and branches from the vagus and fila 
from the deep cardiac plexus. It is distributed to the base of the aort 
atria, and the anterior coronary plexus. The deep cardiac plexus is m 
of other cardiac nerves from the right and left sympathetic gangli 
the vagi. 

A greater part, if not the greatest part, of the nerve supply of the 
the aorta is from the superficial cardiac plexus. The sympathetic port 
this plexus comes principally from the left superior cervical sympat 

* Read before the American Surgical Association, May 6, 1925 
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Seneque discusses, in a recent article, twenty-three cases operated o1 
angina pectoris and concludes that resection of the inferior cervical and 
thoracic ganglia is the operation of choice. More recently, Mont 
analyzed a larger group of cases and comes to the same conclusion. 

From a careful study of all cases reported and from a small pel 
experience, | am of the opinion that the simple avulsion of the superior 
glion offers as good results with far less risk to these cases with alt 
damaged circulatory systems. 

To simplify the study of the results of the various operative proce 
we may divide them into three groups according to the nerve track divice 

In the first group, all the sympathetic nerves going to the heart are div 
especially on the left side. This original operation of Jonnesco ts a proce 
of considerable magnitude, requiring especial retractors and electrically lig! 
instruments. Though it can be performed under local anesthesia a 
Case IV of this series, general anesthesia has usually been resorted to 
operation or modification thereof has been performed twenty-six times 
were five deaths. Ten cases were completely relieved thereby and sip 
tially relieved. In three, no relief was obtained and in one, the result 
not stated. 

The second group comprises the cases treated by division of the depr« 
nerve. This is a small group consisting of the cases reported by HH 
Most anatomists consider the depressor nerve a fasciculus of the vagu 
its identification must be difficult or impossible in some cases. 

Of the twelve cases so treated, death resulted in two, complete reli 
four, and partial relief in three. In two others the depressor nerve coul 
be found and no relief was obtained. In one the result was not stated. 

The third group are the cases in which the left superior cervical sy 
thetic ganglion or the left superior cardiac nerve was divided. This proce 
was first advocated as a relief for angina pectoris by Coffey and Brow 
San Francisco, and may be termed the American operation. 

Thirty cases, including the eight cases herein recorded, have beet 
treated. The results are as follows: Deaths 5, complete relief 17, part 


] 


relief 6, failure 2. It is thus seen that the American operation gives the 
est percentage of relief. 

Considering the risk entailed in these cases, the advantages of the A: 
can operation over the others is most marked. The American operatior 
a simple anatomical dissection which should never require a general ai 
thetic. The original exposure of the superior cervical ganglion adv 
by Coffey and Brown was through an incision behind the sterno-cleid 
mastoid, but I believe the operation described by C. H. Mayo in 191 
much the superior. Briefly its steps may be described as follows: 

An oblique incision is made in a fold of the neck beginning under th 
mastoid process and running forward and downward three or four incl 
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and In ne, al a tl 1 { ince, the mid le cervic i] ind stellate canglia wel 
avulsed under local anesthesia n hve cases complete relief fron 
was ohbt vinne ] " +) ‘ et | rales ] ] | 
c uned, in tw artiai renet, and 11 me no renel in those 


having a residue of thei pain in the torm ot a substernal ache on exe 
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effort, the relief is so great that they are restored to sub-normal activit 
feel immensely repaid for their short stay in the hospital. 

The permanent results of superior sympathectomy are an:esthetizat 
the area above the oblique scar, from division of the superficial bran 
the cervical plexus. There is also produced an enophthalmos and conti 


of the pupil on the operated side. This latter phenomenon always app 


} 


} 


soon as the ganglion is avulsed, but may disappear in a few hours 
It usually persists. 

In conclusion it is fair to state that interruption of the nerve pathw 
or from the heart has a remarkably beneficial effect in true cass 
angina pectoris. 

The results of all operations show a relief either complete ot 
sixty-six per cent., a mortality of 17 per cent.; a failure in only 10 pet 

The American operation of resection of the superior cervical sym] 
ganglion under infiltration anzesthesia gave as good results as the mort 
and dangerous operations proposed and should have no mortality. 

It is interesting to note that no case of angina pectoris operated uy 


since died of the disease as far as can be ascertained. 


REPORT OF CASES 
Case L—A. W., female, age fifty-seven. First seen January 31 24 
a short, rather stout woman whose blood-pressure was 200/90. The exam 
blood was normal, the Wassermann negative, urine negative exccpt 


trace of albumin. Renal function test and the blood chemistry were withi 


limits. Her weight was 140 poun 


Examination of the heart was negative; there was no enlargement a 
murmurs. X-ray of the chest was negativ 
Her present illness began twenty months before admission with a 


attack of angina pectoris. While walking up a slight incline she \ 


knife-like pain behind the sternum, running down both arms. This experien 


repeated innumberable times since, growing worse until she finally was cor 
room by the attacks. The slightest exertion or the ingestion of anytl 
amount of liquid nourishment produced an attack The pain respond 


to nitroglycerine 


On February 7, 1924, unde: 


7 eneral anzsthesia the Ik it superior cervical 
ganglion was removed. Following this procedure she was free from pai 
but it recurred on the third day, aiter her mid-day meal. On the fourth da 


another typical attack which was immediately relieved by nitroglycerin 

Since her pain was bilateral, February 14, the right superior cervical 
ganglion was extirpated. She was discharged from the hospital, Februar 
without a recurrence. Shortly thereafter while walking she had a pat 
describes as similar to her old pain The pain was not nearly as severe and 
referred down her arms. Her subsequent history shows occasional attacl 
ache which are never referred down the arms. She has had no pain what 
past two months. She is able to go out and around and leads her usual 

Case II.—W. E. P., age fifty-four First seen February 26, 10924 He 
typical history of angina pectoris of a few months’ duration. The pain 
only to the right arm and was precipitated by the slightest exercise or injectior 
His father died from heart troubl 


He had typhoid fever at the age of twelve years. Negative venereal histo: H 


HARRY HYLAND KERR 


history of recurring attacks of retro-sternal pain referred down both arms 
past two years. He has never been a vigorous man, had a severe attack of appe1 
with prolonged post-operative drainage five years ago, since which time his healt 
been decidedly impaired. When the attacks of pain began it is said that his heart 
no abnormalities on physical examination. Since then, however, he has graduall 


gressed to a state of cardiac decompensation. He has been unable to lie down and 


most of his time standing by his bed-side. There is cedema of both lower extren 
involving the scrotum and both fore-arm and hands. The pulse rate is about 95 
heart is markedly enlarged, there is a systolic murmur heard over the precardiu 
left axilla. The aortic sound is not cleat The blood-pressure is 150. He 


nitroglycerine repeatedly When he feels an attack coming on he puts a hyp 


tablet under his tongue and is usually able to remove it within a few seconds w 
attack averted. He has been thoroughly digitalized on two separate occasions 
any effect on his anginal pain or cardiac condition. 


October 18, 1924 left superior cervical sympathectomy under local a 


There was some modification of his pain though it continued in lesser degre 
necessitating nitroglycerine. His pain was bilateral in distribution, so that Oct 
a right superior sympathectomy was performed under local anesthesia. Again hi 


tion was not markedly changed and his pain continued both behind the sternut 
down both arms. 

November 19, one month after his first operation he was operated upot 
third time under local anesthesia. The middle and stellate cervical ganglion of 1 
side were extirpated. This operation was extremely difficult because he was appr 
sive during the procedure and took nitroglycerine several times. The procedur 


carried out, however, without pain from the operative trauma 


Following this procedure his condition remained essentially unchanged. Hi 
sternal pain continued and was referred to both arms as before. It was decide 
severe than before the interference. Cardiac condition grew gradually worse, he 
never able to lie down, his dyspnoea, tachycardia and cedema progressed and he suci 


in January, 1925, three months after his first operation 


In this case I consider that the operation was a failure. His angina w 


trolled by operation, though it seemed to have been somewhat modified. He di 
cardiac decompensation. 


Case V.—C. H. F., male, age sixty-one. First seen March 7, 1925. The past 


is negative except for a nervous breakdown about 30 years ago 


For the past three years he has had a feeling of 


soreness, distress and at 
actual pain with a feeling of constriction in the upper chest and under the 
The pain is frequently transmitted down the arms, particularly the left Phe 
of pain have been increasing in the past few months. At present the pain is brou 
by any exercise, eating or emotion The patient is always relieved by nitrog! 


(1/200) placed under the tongu 


Heart examination eighteen months ago by Doctor Lee states: size normal 


arch not enlarged. First tone at apex of good muscular quality. Second pulmo 
normal, Second aortic tone somewhat accentuated and slightly ringing in qualit 


fairly loud rather harsh systolic murmur is heard at the second right intercostal 


It is heard faintly in the right supraclavicular region and at the midsternum 


aortic sounds were accentuated and the second aortic tone and murmur were in 


when lying down after exercise. Cardiac response to moderate exercise good 
Examination at the present time is as above, except that the accentuated aort 


and aortic systolic murmur are not illicited when the patient is examined at rest 


very slight after exercise. Physical findings in relation to the aorta are less 1 
whereas the subjective symptom, pain, has become worse The blood-pres 
remained fairly constant over the entire time, averaging about 140/80. » 
chest negative. 
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She was free from further attacks until about six months ago when she had a 
anginal attack. She has been having them more or less frequently ever sinc: 
had five attacks in all. 

The Wassermann is negative, urine analysis negative. Hzmoglobin 75 per 
Coagulation time of blood 2 minutes 

X-ray interpretation is as follows: There is considerable fibrosis and calcit 
at the roots of the lungs and the aortic knob is unusually prominent, but there 1 
in the appearance that would represent an abnormality in a patient of this age 
heart is within normal limits 

April 14, 1925, typical left cervical sympathectomy. She left the hospital 


of her leaving for her home she had had no ret 


sixth day and up until the time 
her old pain. She has shopped, been to the theatre, and climbed stairs with 
slightest discomfort. 
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ACUTE MASSIVE COLLAPSE OF THE LUNGS" 
A DISCUSSION OF ITS MECHANISM AND OF ITS RELATION 
TO FOREIGN BODIES IN THE BRONCHI AND POST-OPERATIVE COMPLICATION 
By CHevaLier Jackson, M.D. 
AND 
Watrer Esrect Ler, M.D. 
or PartApeLpenta, Pa 


Tuts term, acute massive collapse of the lungs, was given by the 
Pasteur in 1908,”" to a condition which he found post-mortem in 
dying suddenly with nasal and pharyngeal diphtheria. Since this 
description the condition has been found associated with many othe 
and the propriety of the term, acute massive collapse, has been quest 
Collapse of the lung, as usually employed, infers such a deflation 

alveolar tissues and bronchi as results from the positive intrapleural 


r acute 


of pneumo,- hydro,- and pyo-thorax. In this phenomenon « 
collapse of the lungs there is a deflation of massive and partial a1 
alveolar tissues, but probably no collapse of the bronchi. The term 
tasis, or collapse of the alveolar tissues of the lungs, describes more accu 
this condition, and we hope with Scott, Pancoast and other more recent 
tributors to the subject, that this term will eventually replace th 
expression of Pasteur. However, in this report we will use the term « 

In 1910,"* Pasteur stated that there was a close connection betwee 
mechanism producing massive collapse of the lower lobes of the lun 
what he thought was post-diphtheritic paralysis,** and that underlying 
nary collapse following operative procedures. In 1914 he records a grou 
201 post-operative pulmonary complications in which he recognizes 1¢ 
of massive collapse, or a proportion of & per cent.’® It is of definite 
cance that all of these cases of pulmonary collapse followed abdominal 
tions. Since this report 48 cases have been recorded in literature, ar 
January, 1925, Scott ** had collected 64 cases. In addition to this 
we have had access to the unpublished records of 9 cases. Five of thes 
occurred in the service of one of the authors. 

Pasteur would have us confine this term to a condition of massive coll 
in which the alveolar portion of the lungs is completely deprive: 
When incompletely airless he suggests the term “ partial deflation.” 
seems to us unnecessarily confusing. Undoubtedly varying degrees of pu 
nary collapse occur, and Briscoe '* states his belief that a large majorit 
post-operative pulmonary complications are entirely due to varying des 
of pulmonary collapse. To us its clinical importance as a_post-opet 
complication lies, not in the occasional massive collapse that is encounter 

* Read before the American Surgical Association, May 5, 1925. 
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but in the Trequent 
certain types of ope 
we will speak 
reported, but im the 
attendance at the 

conducted by D1 | 


that partial pulmonat 
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tial collapse of varying degrees which occur: 
itive procedures, trauma and other conditions of wi] 
ntil the present time only massive collaps¢ has be 


six months we have been in more or less 
rtem examinations at the Pennsylvania H 


Kk. Paul, where he has demonstrated beyond que 


| 
ollapse is a very common condition in the lungs 





death and that its s1g heance has been ove rlooked hy pathologists a 
The ll on P| . 
nome 
Signs. rom 2a tew 
hours to as long 
seven davs atte 
surgical operation 
usually thdominal 
the patient sudden! 
presents mpton 
ot a cata hie | 
IS WNpPOss le at fi 
to lo ti ( the 
trouble he thora 
iter { hort ti 
will engag¢ 1 
attention ecause 
the cvanosis whicl 
usual] ippeat 
almost with the 
onset. \cute dila 
tation ot the heart 
coronary embolist B M H 
pulmonary embol ;, 
or infarction are the 
usual preliminary unoses \ more careful examination may sugg 
a pneumoth rax There mav or mav not be an increase in the respirator 
rate sometimes reaching as high as 30 or 40. The pulse-rate and the respit 
tory rate, will, ot course, be directly proportionate to the febrile reaction whi 
in turn will be dependent upon the associated infections, as localized 
greneralized peritonit lhe physical signs in the chest are perhaps 4] 
most characteristic 
Upon inspecti here are diminished or even absent respiratory m 
ments of the chest wall over the affected area. The intercostal spaces appat 
ently are hollow and ry much narrower than upon the normal side 


cardiac impulse is seet 
to that found in pneu 


has a tendency to tilt 


1 


lisplaced toward the affected side (just the opposit 


iothorax or pleural effusion). The apex of the hear‘ 


utward and upward, so that the apex impulse may often 


Obed 
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be felt in the axilla (this is particularly true when it occurs on the left 
In two of our cases, right-sided, it reached the right anterior axillar ne 
and was first diagnosed by the house officers as dextrocardia (a very cor 1 
preliminary diagnosis). The dome of the diaphragm on the affected 

abnormally high and immobile. The high diaphragm is readily detected 
cussion in the left-sided cases. On the right side, however. percussion is 


reliable, but X-ray examinations vield unequivocal evidence both as to it 


tion and imm 


are common 
cases, nam <¢ 
physical signs 
indicate a fallir 
pushing 
thoracic ca 
of the surrow 
structures, the 
astinum and 
phragm. Fut 
analysis ot the 
cal signs diy the 
cases into tw 
tinct groups 

In both th ul 
ness on percu 
present 
affected sid« 
may extend 
as the clavicle; thi 
is usually p 


but it mav_ be ntet 





ior. It corre 
Fic. 2.—Charles L., patient of Drs. Walter Estell Lee, Gabriel Tucker Ge a 
Harry Wilmer and Howard Geissler, Germantown Hospital. Picturetaken to the area 
three days after the drainage of an appendicea! absce y Doctor Da 
and ten hours after th. ons¢ t of tl ] | wcute massive pu collapsed lung 
monary collapse. Massive collapse of the middle and lower lobe f the ae , 
right lung Partial displacement of the heart to the right Displacement part Ot the 
of the trachea to the right Radiogray Dr. Henry T. Tt . ' 
Cavity unoccuy | 
the collapsed lung is hyperresonant and may be tympanitic. In on U1 


the vocal fremitus is diminished or absent, while in the other it is increas 
over the dull area. In the group in which the vocal fremitus is diminis! 
or absent, the breath sounds are also diminished or absent. while in the 
group the breath sounds are increased, tubular ot amphoric in charactet 
bronchophony and pectoriloquy are also extremely well marked. 

This difference in the physical signs is probably dependent upon the 


vatency of the bronchi. When there is a large pro ortion of air in them ther 
| \ ge proj ur in t 
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; 
1S an increase 1n the reath sounds and the m © low shai 
iy character and bronchophony and pectoriloquy may be present. | ‘ 
readily see that the | sical signs in the lungs are those common! 
to pneumonic Cons iidation, but if anything, the signs are even more 
} oF ‘ y | | | 
especiall) tne tupu ind amphori character of the venti extime 
Probably the re n massive collapse of the lungs is so frequent 
| looked is that these physical signs Of its presence are at once regard 
conclus! { evidence 
of the existence 
j pneumont con 


dation. Wue atte! 
tion to the othe 
signs, particulal 
cardiac displacemet 
should make 
diagnosis cleat 

In the tv 
cases in which thers 
1S dulness Ol percu 


] ] | 
sion ana dCiminisi 


sounds, thie diagn : 
is more difficult, uw 
less adequate str 
j is laid upon the d 
placement of the cat 


diac impulse 





| ‘ 
the type cast 

which the bro 

are not patent 

usually found in the genta iy Drs. W we G 

early Stay Ol . ; a 

condition, while the 

patent bronchi art 

found in the later stage of lung expansion In two otf our cases the 


sounds of the transmiittes voice when heard thi ugh the stethoscope wert 


almost deafening Cardiac displacement is the most characteristic physical 
sign and the condition cannot be diagnosed with certainty unless this sig 
is present 

Chis marked displacement of the heart is rarely, if ever. accompanied 
a cardiac murmut hough the displacement is mainly lateral in cases where 
the whole lobe is involved, the displacement is also upward so that the 
maximum impulse may be felt in the third interspace or behind the fourth rib 
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The X-ray corroborates all these physical signs and willbe of the gr 
aid when the lesion is on the right side. 

The lung shadow on the affected side will be more opaque and will 
a purulent pleural effusion in its degree of density. The extent and 
of this shadow will, of course, vary with the amount of lung involv: 
the degree of atelectasis. As the air returns this opacity gradually disap). 
the opposite 
pleural effusion! In 
stead of an increased 
intrapleural pressure, 
as in pleural effusion, 
with a pushing away 
of the heart and 
phragm, ther 
negative one and th 


heart and th 


phragm encroach ot 
are pushed int 
empty pleural space 
The X-ray interpre 
tation in one of ou 
cases was subdia 
phragmatic abs 
Varieties Phe 
clinical varieti 
massive collapse ar 


quite similar, 





spective ot their ett 
ology. | hu t h¢ 
clinical forms 1 i 


Fic. 4.—Charles L., patient of Drs. Walter Estell Lee, Gabriel Tucker, (1) lobulat 
Harry Wilmer and Howard Geissler, Germantown Hospital. Picture taken 


two days after the onset of the massive pulmon collapse of the middle lobar, a. ©.) Tom ul 
and lower lobes of the right lung and on the fifth -operative day. This . : 
picture was taken immediately after bronct drainage of the ob- 1n distributiot In 





structing mucus from the bronchi of the right, mi and lowerlobes. The : 
middle lobe contains less air than the upper and lower lobes, both of which the lobular or partial 
the 


contain a larger amount than before bronchoscopic drainage The 
heart has also moved to the left and the level of the right diaphragm 1 type the uppe I 
ulmost normal. The trachea is in the midline. Radiograph by Dr. Henry T 5 


Thissell. middle third of one 


or more lobes is the part most frequently affected. In the lobar type on 
or both lobes are usually affected. In the total variety the whole lw 
in collapse. 

Rose-Bradford ** gave the first exhaustive discussion of this phenome: 
which he encountered so frequently as a result of gunshot wounds of th 
chest. That it was not fully recognized by him until after very extensive 
experience with chest wounds probably means that it is much more frequent 
than he found. He reports his belief that it occurs in fully 10 per cent. of all 


non-penetrating injuries of the thoracic wall. He did not have the opportunity 
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1871, described the airlessness in the lungs of newborn children and k Ids 
called the condition apneumaptosis, or, as we now speak of it, atelectasis. 
He was convinced at this early date that the distribution of the affected | 
lobules has a direct relation to the bronchial tubes, lobules supplied ne | 
particular bronchial tube often presenting characteristic lesions, while lobules 
supplied by closely adjacent bronchial tubes were perfectly healthy. his 
mind this precluded the possibility of an infection spreading by simple conti 
uity. Literature contains the largest number of references to this 
enon occurring tte 
diphtheria, as go 
nally describe hy 
Pasteur. | 
tary surgeons ppl 
the next largest 
group in_ the 
lowing trauma, espe 
cially following 
unilateral wou 
the thoracic wall ai 
occasionally wounds 
of the buttocks, pe 
vis and thigh Ane 
finally ther al 
increasing in 
in the surgical litera 
; ture as its relat { 
operative proce lures 
Fic. 6.—Charles L., patient of Drs. Walter Est a 
Harry Wilmer and Howard Geissler, Germantown Hospital icture taken eSpecially upp 
ifter the onset of the massive pulmonary collapse of these lobes. The re ee 
accumulation of mucus again obstructs the bronchi and the collapse of these @ppreciated 
two lobes is almost as great as Fig.t. Radiograph by Dr. Henry T. Thissell a te 
tion may develop as a congenital deformity (as in apneumaptosis n the 
newborn); it may develop spontaneously (as in diaphragmatic pleuri 
it may follow infection in the lungs or in the bronchi (as in pneumonia | 
and purulent bronchitis); it may follow non-penetrating traumatisi 
the chest wall and of the adjacent abdominal wall, buttocks and _ pelvis; 
Chevalier Jackson ® has demonstrated its occurrence in cases of foreigt 
bodies in the bronchi; and it has probably a greater incidence after al 
nal procedures than the 8 per cent. reported by Pasteur. For such 
conditions it would seem difficult to find a common etiological fact n 
this is apparently true judging from the discussion of its etiology that 


appears in the recent literature. 
Etiology.—Pasteur ” in his study of post-diphtheritic phrenic paralysis quot 
one of the earliest observations made by Martin and Hare, who found bilateral collaps¢ 
of the lungs in animals dying after section of both phrenic nerves. 
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; 
Briscoe experimenting with normal rabbits, divided the phrenic nerve 

o! the neck and was able to obtain Varying degrees and lo ations of pulmonat 

following this procedur Cur usly the deflati Nn was not limited to the Same T 

paralyzed half of the diaphragm Che pposite lung was affected in almost 

area, and frequentl 

a greater extent H 

was also unable t 

obtain al evidence of 

reflex paral 

arrest ol ne-halt 

the diapl ragn is the 

result of intra-abdom1 

nal irritatio1 0) 

course, as he says, these 

experiment vere tried 

on normal animals and 

not il one as. the 

patients of Pasteur He 

reports three observa 


tions on cases of spn 
paralysis due to miut 
and pares! in. which 


' 
there was i complet 


paralysis Ol the cord 
, 

gh up, and in these 

cases he tound cc mple te 


deflation of the pulm« 





nary lobe 

Sch dé ini 
(,ree! t ( the 
result oO! ( ca ind 

, 1 , } ( I A ‘ ' ; 

experimenta VOTK Witl “ H G "Cs se H - 
animals and birds, that ter ’ rainagt 
the diaphr igm 1s il “2 
essential muscle of re of t 
piration; that the nerve f ‘ I rr ] toit 
supply practic sescid ‘ 7. Ht 
dependent upon the phrenic nerve; that after section of the phrenic nerve the inter 
herve supp not sul nt to cart n the action of the diaphragm: that sect 
One phrenic nerve produce collaps« of the lower lobhe ot the lung on the effected 
lhis, Oot course IS not 1 wreement with the work of Brisco The destructio1 
phrenic nerve in mat t necessarily fata 

Pearson Irvine port Case diphtheritic paralysis of the thoracic muscl 
with an overaction of the diaphragm. In this case there was a definite collapse 
upper lobe of the lung He perhaps the first to suggest that this collapse of the 
is not only due to lack of movement of the thoracic cage, but to some extent to 
of the bronchial tree 

Lictheim produces definite collapse in the lung tributary to bronchi in whic 
had placed laminaria plugs. Thes¢ experiments were pertormed with rabbits. This the: 
of bronchial obstructior ne which has appealed to many men and which, as befor: 


stated, has been clinically de monstrated over and over again by Chevalier Jackson i1 


experience with foreign bodies iy the bronchi 
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Elliott and Dingle suggest that in man, consequent to immobilizat! 


thoracic wall and diaphragm, irrespective of its cause, secretion collects im 

chioles, and even in the larger bronchi, sufficient to prevent the egress of air, at 

a gradual absorption of the alveolar air by the pulmonary circulation and ult 
lapse and air] 

_ a eS : . 

the lung 
have been abl 
firm this by aut | 
two cast \ 
reterred to « Ise 


this articl 





(,ralle 
Sug gz t th 
explanation 
taperil 
charactet ol 
chial tree 
sar hat 
the obstructi 
similar to t 
valve. the eft 
spiration } 
th plug t 
hve lar 1 ct 
jan t whi 
il i bron 
whose calil 
than the I 
nally occum ) 
expiration t 
dislodged 
air to escape | 
alveoli. Ros 
is inclined 
obstructior a 
Pr 8 { I ) W Este ea G r ke play im imp. 
Harry Wil . H G (s Hospit P re tak He emphasiz 
and it # ' 4. r that it 1 ve 
De n Le “R 'D : rT i nation b msuthcient ex] 
the chest, hi 
duced, is capable of causing collapse of varying degrees of the underlying lungs 
instances a constrained posturt 1 prolonged recumbence is sufficient to caus¢ 


collapse, involving, for instance, one lobe of the lung. This has been clinical] 
and referred to by Willy Mever 

Briscoe “ agrees i part with this statement, and after his exper:mental 
animals and analytical studies of the effect of posture on the respiratory mo 
various individuals, says that massive collapse of the lower lobe of the lung 


mged quiet 


n the supine position in such people as 
He that 


and that as a result of inhibition of the respiratory muscles an cedem 


sequence of prolk breathing 1 


the abdominal muscles to fix the chest suggests it is circulatory 1n it 


beginning, 


following which collapse takes place 


Bradford ™ also finds that in some unexplainable way this conditior 


Rose 


about by reflex action, particularly when it follows injury on the opposite side of 


upper abdomen and lower extremities. He confesses that Briscoe was absolutel 
to demonstrate this experimentally. Cymble * naively suggests that a man with a wu 
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chest wound would nat lly lie upon the di ; | 
tion ol respirator I 1 t " ; hye , 
tralateral collapse 
Jack ” report ’ = peri 
i 
ee ch the surpr gly low mortalit per 
their routi removal tructing bron a ie : ook 
iS CONVINCE that t ppose pneut : 3 = 
wa th er ‘ , wpe ‘ . 
of obstruc ecre es. thes Mo . is | 
suincient ‘ t 
struct complet 
large bre ( lack 
makes the dehinite State 


ment that pneumonia 


complicat 


tracheoto! 

In tl connect 
Jac k ol 7 x px 
ence with theria 
the Mu p Hos} 
in Philadelp ¢ 
that the | 1 plithe 
( llapse cit ( 
Pas 1! eve 
him to ( ( d 





t \ mus¢ re 
due to bi 
: tion of the ) ( 
| diphtheritic exudat. 
_ertain it | il i 
' 
his assistant b tl 
routine removal ot the 
obstructing exudates 
the bronchi have pr \ G 
I 
vented this phenomet 
Ol Massive ( apst 
this clini 
A caretul analysis of these apparently diverse conditions with wh 
sive pulmonary collay has been tound associated shows two fact 
practically constant first, obstruction of the bronchial tree, which is fi \ 
by the absorption by the pulmonary circulation of the air imprison 
alveolar spaces distal to the obstruction. 
second, some interterence with the respiratory movements Vhis 
ference may be partial or complete, but alwavs results in decreased aerat 
the pulmonary tissue on the involved side 
' l, ; .” j j ‘ 
Obstruction in. thr rronclual Tr he effect of such obstructio1 
first demonstrated experimentally by Mendelsohn in 1845 * and latet 


Lictheim in 1878, but the clinical work of Chevalier Jackson and his 


ants 1n the removal Ot toreign bo lie S impacted in the brone hi has estal isch, 
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this phenomenon beyond the possibility of controversy. Jackson stat 
this obstructive atelectasis has been shown by Manges at the broncl 
clinic to be a most valuable means of diagnosis of non-opaque bodi 
bronchi.** The similarity of the clinical symptoms and the X-ray 
before and after the removal of foreign bodies through the bronchos 
the findings in the massive collapse encountered in post-operative pul: 
complications has impressed us for some time. Jackson was the first 
attention to this and Leopold,** in his report speaks of Jackson's sug 
that possi 
bronchoscopi 
ination mig! 
only determin 
etiology ot tl 
dition, but al 
as a therapeuti 
cedure We ( 
previously rey 

case,** our fit 

cal observati 

post operative 

sive pulmonat 
lapse, which followe 
an operation under 
local novocaine 
thesia for a strangu 
lated lett f¢ 


hernia. At 





, ‘ ‘ , 

pital. Picture taken five days after the ren il of a gangrenous appendix Belk round a riniite 
ind drainage of an abscess by Doctor Robbins and six hours after the onset 

t the clinical symptoms of acute 1 e pulmonary < ipse Ma ‘ collapse OT the wel 
lapse of the middle and lower lobes of the right lung. Partial displace ee" 
nent of the heart to the right of the spine. Displacement of the tracheato Tight lobe of the lung 
the right. Radiograph by Dr. David R. B : , 

with a puru 

pneumonia of the upper two lobes. In tracing the bronchus of th wel 


lobe definite plugs of organized or agglutinated purulent mucus wer 


in the bronchus, which completely blocked the pulmonary tissues served 


To quote the record of Doctor Belk “ The autopsy showed briefly 

right lung with only two lobes. The upper lobe was the seat of a lobar pneumor 
the root of the lung was a definite abscess, about 3 cm. in diameter, filled wit! 
sticky, purulent material. This abscess was in direct connection with the bror 
lower lobe, which is completely occluded. This lobe was partially collapsed 
space about 8x 8x12 cm. between itself and the upper lobe. Dense adhesior 
diaphragm had apparently prevented the lower part of the lobe from contractir 
In addition to the collapse there were small areas of lobular consolidation present 
tation was barely appreciable. From a pathological standpoint the case is und 
example of partial pulmonary collapse resulting from occlusion of a 


(See Fig. 1.) 


——.  —-_—————————_ ~_ 





MASSIVE COLLAPSE OF LUNG 


We again refer to this report because In a recent bronchoscopi r 


tion made by Tucker similar plugs of mucus Were found in the bronch 


case in which acute massive collapse of the lung had occurred post-operativ 


ot 


plugs through the bronchoscope allowed the 


i 


The rem val of the 
pulmonary tissue to r expand with air as was shown by the X-ray tak 
Doctor Thissell and the clinical examination made by Doctor Geissl 
Doctor Wilmer. When the clinical and X-ray examinations showed a returt 
to normal of the 


previousl) collapsed 





lung, a_ broncho 


examination ’ 


demonstrated the dis 


SCOPE 


appearance Of th 
mucous plugs that 
had been previously) 
found. 

| ollowing are th 
notes Of this’ Cast 
prepated by Doctor 
Stiles, resident su 
eon of the German 
town Hospital, in 
which this patient 


was operated upon 


Charles | i norn 
boy of twelve year 
He was in the best 


health until the time 


the onset ol fil present 
illness. On Januar Fic. I. P ent of Dr. Char F. Mitchell, Pent 
1925, he wa eized witl Picture tak I “ after t + of tas ! 
an attack of generalize ' plete H 
abdominal pai wh é Tr. U 
iter settled his right ‘ 3a Three davs later the family phvsician called D 
Wilmer in consultation, v ent him to the hospital. About an hour after adn 
to the surg rvice of Doctor Lee, his abdomen was opened by Doctor Davi 
muscle-splitting incisior the right iliac fossa. and this incisiot1 opened direct! 
well walled ff collect f pus Che appendix could not he readilv isolated 
cigarette gau dra Va ntre duced int the voul d For 15 he urs the patie t Wa ‘ 
comfortable, his temperature rai around 99, his pulse around 100 and his respi 
= Perhap most ‘ t point int portion o1 his historv is that he w 
ying on his I oht sicle iit) t cor tinuously { a t Tac itat deni 19 

About two o clock ting morning of the third post ope! itive dav thy patient 
awakened by a short | ut severe attach ft coughing. after which he went back t sleet A 
hve oclock his temper d climbed to 101.3 his pulse to 120 and his respiratior 
32. At 7.30 he complained that any effort to talk gave him great discomfort. and that hx 
had a choking feeling in | throat Physical examination at this time showed not 9 
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save distant breath sounds over the bases of both lungs posteriorly. -There were 
of dulness demonstrable. At noon the patient seemed more ill. His pu 
jumped to 140 and his respiration to 52. His temperature remained practically 
He looked hard hit. His right chest scarcely seemed to expand with inspiration. O 
cussion impairment was found at the apex, dulness between the second and fourt 
and a high tympanitic note below the fourth rib. Posteriorly the percussion 1 
almost flat. The note over the entire left chest was distinctly hyperresonant 
sounds were tubular throughout the right lung. At the base the sounds wer 
distant. The area of superficial cardiac dulness had moved markedly to the right 
the level of the 

it extended but 
the left of the 
and fully 6 cm 
right. The heart 


were heard bett 


the right sid 
chest than over tl 
They were ver 
in the right axil 


Doctor | er 
diagnosed the ( 


collapse, and 
immediate X-ra 
ination. (Fig 
X-ray showed a 


if the middle ane 


lobes ot the rig 
with the heart di 


well over 


(fourth p 


the patient Va 
more comtortah! 
temperature had 


to 100, his p 





the amou f airin the right upper the heart has moved whtly ) 
the left The trachea is still displaced to the right and the intercostal !24) and his res] 
space the right ide ire nar?r ver t n on the left Radiograph by to 0 He Wa 


Dr. David R. Bower 


ing occasional] 
ing up a thick, grayish or greenish sputum. The right chest was retract 
almost motionless. The percussion note below the fourth rib was no longer t 
but was flat. Distant tubular breathing could be heard in this area. Posteri 
distant. The X-ray sl 


same picture as before. The second day after the onset of the collaps« 


breath sounds were tubular, but were not quite s 


hith post-operative) the patient’s condition was practically unchanged. Hi 
quite dyspneeic. He could not say more than three or four consecutive words 
having to catch his breath. Physical examination showed almost no change he 


demonstrated somewhat more air in the lung than previously. (Fig =) kate 
afternoon of the second day Doctor Tucker performed a bronchoscopy Hi 


marked inflammatory reaction in the bronchi of the right lung. which contained a te: 


1 


mucus entirely closing up some of the air passages. As much as possible of tl 
was removed. Physical examination immediately afterwards showed a fair] 
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patient at the tin 


as one oT puin 
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pere note e right chest above the fiftl rif Breath sound ‘ y 
I | 1 ] rat \ 

about same avs ne |} HONLAtION OL expiratiol Vocal resonance seem«e | ct 

cally norma The i i | iperficial rdiac dul ; had m ved about -. P al 

left, and an immediate A-ray examination showed much more air in the lung j 


) ( i ‘ 
ind ( ‘ 
Wa 

ter 1 

tenac ! cu ( 

| ' - : , 
piete | ] ’ ( 
] ; ‘ ‘ lye } 
ume? ¢ e rig m 





broncl l I ett 


bronchu as oO! Pi I. P..4 t ir. ( F. M 


slight! lamed ‘ 

“aa ee I R ° Dr Da IRB 
cicada! ec t1% | 
thick t I I ct isplt itor al d the lower bronchial divisi 1 11 the 
right l re ex! The mucosa il all the bronchi Vas very reddened | 1 thick 
ened, and « ered I thicl tenacious secretion The orthce of the upper right lobe 
bronchu not complet blocked, but patches of secretion were adherent to the walls 
surround) it SE is abundant in the middle lobe bronchus, but ther emed 
to be ar Vi 1 he er lobe bronchus seemed completely filled with a tenacious 
exudat The exudat aspirated from the upper lobe, the middle lobe and the mai 
divisiot ti nignt r lobe bronchus \ swab specimen ot the secretion vas take 

r cult M t t sht main bronchus towards the right was noticed, but 
there wa oO evide ronchial compressiot There seemed marked restriction of the 
bronchi ememt Phe spirator lengthening and opening ¢ { the bronchus was very 
slight, particular t ower and middle lobe bronchi 

Diffuse bronchitis involving the right main bronchus and 

branches, most marked in the stem, lower lobe and middle lobe bronchi. Bronchial obstru 
tion ot the middk lower lobe due to masses of thick, taut. adherent. tenacious 
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secretion. The culture obtained from these secretions showed staphylococ 


and pneumococci. 


The following two days (seventh and eighth post-operative) showed a slow imp 


ment. Resonance on percussion gradually extended down the anterior chest wall, th 


moved slowly over towards the left, and the breath sounds began to approach 1 
X-ray examination showed an increase in the aeration of the lungs. During tl 
the patient brought up considerable quantities of grayish sputum similar to tha 


through the bronchoscope. Rales were heard frequently over the right chest, es] 


over the lowet 
(Fig. 6.) 

The I ¢ 
following t 


+} 


bronchoscopy ( 
post operative 
a marked impr: 
The right chest 
fuller It w 
quite free] 
tion There wv 
nance 1 percu 
far down as 
rib anteriorh 


of superficial 


on the right 
sounds were 
mating the norm 
upper ind mid 1] 
seemed to he 

ing complete! 

lower lobe partia 


x 


A-ray exami! 








dulness extended 


Fic. 14. I P., patient of harle F. Mitchell, Pennsylvania Hos- > _" } . 

pital Picture taken thirteer after the onset of massive pulmonary 3 P.M. SNO , 
ollapse. Upper and middle flated witl uir to aln t normal mort air t} 
upacity. Lower lobe still in collapse Trachea now in midline N é 
change of position of heart since ast picture, Fig. 13, w h was taker t than before 
tenth day. Radiograph | Dr. David R. B , 

i idiograp y Da I \t 2 40 the 
was again bronchoscoped (ninth post-operative day). The report of this exami 


which was made by Doctor Tucker, assisted by Doctor Clerf, Dr. Ernest R 
Dr. Horace J. Williams, is as follows 


The inflammatory condition of the tracheo-bronchial mucosa was less sever 


at the previous bronchoscopy. A small amount of mucoid secretion, slightly purul 


character, was found in the trachea coming up from the right main bron 
mucosa of the left main bronchus was less inflamed, no secretion was present. TT] 


bronchus showed marked deviation, and the bronchial movements were mucl 


nearly normal than at the last observation. On inspiration the bronchus seen 


lengthen and open about the normal excursion. Very little secretion was present 
upper right lobe bronchus. The middle lobe bronchus contained more secretior 
thin and quite easily aspirated. The lower lobe bronchus showed more marked 
matory thickening, and the secretion was thicker and was aspirated with mu 
difficulty. Swab cultures were taken from the right main bronchus. All of the low 
bronchi were aspirated free of secretion. The culture from this swab showed 


lococcus aureus. 
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In contrast t 
this very prompt 
operative reliet I 


struction and the 
restoration of the 
alveolar tissue to the 

a, a h j a 
normal within 4 
hours is the follow 


Ing history of a case 





where spontaneous 
relief was not com 


plete until the laps : ‘ rt ony : , ; ; - i 


; ’ R. B 
Of Over SIX WeeKS 

\ por rly nourished Jewish boy of lourteen years of age was admitted to the service 
of Doctor Mitchell at the Pennsvlvania Hospital, October 16. 1924, with a dias S 
appendiceal absce vith probable generalized peritonitis He was operated up 
Doctor Robbins within one hour after his admission under nitrous oxid xygel 
anzsthe i \ gangrenous pertor ited appendix was removed and a localized L1DSCeSS 
drained with one cigarette drain which reached into the pelvic Cavity He made rather 
remarkable recovery from the ¢ peration until the fifth day, when at 6 a.m. he had a severe 
spell of coughing. As he had had a definite bronchitis before his operation and his lungs hac 
been wet and there had been profuse thick greenish expectoration during these f lays, 
no particular attention was paid to this at first. Following the spell of coughing his 
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oad. 
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' 
5 
temperature rose promptly to 105 degrees, his pulse to 152 and his respiration t 
the onset of the coughing there was definite cyanosis. He was seen by Doctor ) 
hours later, and a diagnosis of massive collapse of the lower lobe of the 1 | 


was made. 

Doctor Edgar’s notes of a physical examination at this time were to the eff 
right side of the chest was sunken, the intercostal spaces retracted, and there seen 
the 


no expansion on the right side of the chest. He complains of pain through 
] 


The heart is definitely moved over to the right side, and the right borde: 


to the right of the right edge of the sternum. There is a considerable area 

anteriorly and posteriorly which involves the upper and probably most 
lobe. Hea 
S101 how el 


tympaniti 

this not 

mitus 1s mere 
the right upp 
but it 1s abs 
lower right « 
breath 
amphort 


tire I 


although a 
tered broncl 


chial mucou 





heard i! It 
Lhe p! 
Fic. 16.—J. G., patient of Dr. ¢ lackene: Wise mats beem- 
hus is obstructed by a bear l t f t pper nea ‘ 
niddle and lower lobes of the right te displacement of the over the low 
heart to the right of the spine 
chest ( tend 
right nipple line. Sounds are loud, rapid, but no murmurs are heard. Dr. Thon M 


saw the patient this day and concurred in these signs, and with the diag: 


collapse of the lung. Dr. Arthur Newlin also saw the patient at this time 


include comments on the cyanosis of the lips and fingers with moderate dyspnea 


notes the displacement of the heart. “ The whole right side is flat anteri 
sounds are faint below the third interspace anteriorly. The vocal resonance 
and there is dry amphoric breathing.” The cough gradually became more product 


the expectoration of a thick green-yellow material, which was noted before tl 
has increased in quantity and freedom of expectoration. Almost daily X-ray pic 
taken, which show the slow return of air to the collapsed portion of the middl 
lobes and the gradual moving of the heart shadow to its normal position in th 
tinum and left thorax. On November 27, 1924, the X-ray shows that ther: 
restoration to normal of the right lung and of the heart in its normal jx 
thoracic cavity. A period of 42 days 

We have also had the unusual opportunity of observing an autopsy by Do 


d80 











“ 
; 
a 
1 ( 
put 
} 
( 
Link 
| 
| 
tem 
1; 
Hal 
aon 
xTr 
es 
ry 
nh 


t} 


Size 
side t 
is ne 











JACKSON AND LEE 


Heart.—The heart weighs 220 grams. It is normal in appearance and s 
valves and chambers show no change 

Lungs.—The lungs are removed with the trachea intact. Both upper lobes 
small, appear moderately crepitant and air-containing. The lower lebes pre 
interesting picture. The right lobe is purplish in color with many dark patcl 
close inspection reveals groups of pulmonary lobules which are definitely air- 
The lower lobe on the left is extremely dark, quite limp and absolutely non-air 
Che inferior edge all around presents a distinct lip of collapsed pulmonary 


; 


section of the left lung the lower lobe is found to be almost pitch black, preset 
picture of complete atelectasis. Compression of this pulmonary tissue causes the « 
of thick mucopurulent pus from the bronchioles. Dissection of the broncl 


reveals extremely tenacious purulent mucous, filling the entire bronchi leadir 


lobe. It is extremely sticky in character. On section of the lower lobe, right 
picture seen is that of a partial atelectasis. The presence of pus in the bronchiole 
demonstrable here. Both upper lobes, although small, appear essentially normal 
Diaphragm.—The appearance of the diaphragm is interesting, especially 
of its relation to the pulmonary condition. There is a moderate injection of the 
the peritoneal surface, particularly about the coronary ligaments This same 
injection is present in the thoracic surface, especially on the left side Phere 
on this surface. 
Vicroscopical Examination of the Lungs.—(Four sections in all) No. 2088 
show the same picture, varying in degree to some extent. There is diffus¢ 
which is practically comptete in all the sections studied, so that in manw areas 1 


slightest vestige of an alveolar space remains, the tissues being composs 
packed alveolar walls. One of the most noticeable features is the marked dila 
the alveolar capillaries with all of the smaller vessels of the lungs appearin; 
versally congested with distended red blood cells to several times their normal 
of the bronchioles contain exudate, which is rich in fibrin, in the meshes of 
closely packed polymorphonuclear leucocytes and small mononuclear leucocyt 
completely plugging the bronchiolar lumen. Interestingly enough the bronchial wal 
the peribronchial spaces do not show evidences of surrounding infection comp 
the usual picture of bronchiolar pneumonia. Associated with the terminal broncl 
ever, the evidence of infection and exudate definitely spread out through the 
neighboring alveoli, causing small areas of bronchial pneumonia. Diagnosi Br 
(Bronchiolar pneumonia with atelectasis of the lower lobes of both lungs ) 

Complications —lft inflammation supervenes, rales may appear 
friction sound be heard over the accompanying pleuritis. Expectoration 
appears until pneumonitis is established and it is seldom bloody until 
stage is reached. Its presence is inferred largely by an increase in the s 
of the symptoms rather than by any other sign. Purulent bronchitis ur 
edly occurs as a complication as is evidenced in our case. Pleuris) 
uncommon at a late complication. It is usually the dry variety giving 
to a friction rub but effusion may occur later. 

Differential Diagnosis ——The differential diagnosis must be mad 
acute dilatation of the heart, pulmonary embolus, pulmonary infarct, pleu 
with or without effusion, pneumothorax and diaphragmatic hernia. 

If one bears in mind that the affected side is retracted and immobil 
the diaphragmatic and cardiac encroachment on the affected side is extret 
that the general symptoms are invariably less severe than with pneumot ) 
embolism and infarction; that marked hyperresonance and increase of breat! 
sounds with loud transmitted voice sounds are present, the diagnosis shou 
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may have incomplete obstruction to inspiration. The clinical, symptoms 
second groups are exactly the opposite, vocal fremitus is diminished ar 
breath sounds are absent over this area and the atelectasis is complet 
would expect in a sudden and complete obstruction of the bronchi. 

The other factor common to conditions in which acute massive collay 
the lung is associated is partial or complete arrest of the respiratory | 
ments. Thus, in pleurisy, pneumonia, diphtheritic paralysis of the diaphi 
or the voluntary and reflex inhibition of the diaphragm and abdominal mu 
in upper abdominal operations, this mechanism is obvious. Just as imp 
and more constant is embarrassment of respiratory movements resulting 
unnatural and prolonged rest after abdominal operations and other oper 
procedures and accidental injuries. ‘Tidy explains the contralateral col 
associated with non-penetrating wounds of the opposite chest wall, y 
was found so frequently during the war by the patient lying upon th 
side and thus immobilizing its respiratory movements. 

Decreased aeration probably results in an increase in the bulk 
bronchial secretions because of decreased evaporation. These secretion 
ually increase and accumulate in the large bronchi and when a_ poi | 
reached where the tidal air is insufhcient to maintain an airway, and the cou 
reflex fails to expel the mucus, the lumen will become completely obstru 


When this does result we have the mucus obstruction acting exact 


1-52 In several recent contributions has called attent 


foreign body. Jackson 
to the normal function of the cough reflex, As he expresses it: ‘ The « 
reflex is the watch-dog of the lungs.” In view of this function we a 
to consider the effect of posture, severe post operative abdominal pain ar 
generous pre- and post-operative use of morphin upon the expulsive 
necessary to clear the bronchial tree of secretion. 

All this was clearly suggested by Elliott and Dingley In IQI4 
present contribution consists in (1) having found a post-mortem in tw: 
such collections of mucus in the bronchi as to cause complete obstructior 
in having seen such obstructing masses of mucus in vivo; and that one 
(Tucker) removed these mucous masses or plugs through a bronchos 
proved that after such removal the lung returned to its normal conditi 


in recalling the suggestion of Briscoe,'* Elliott and Dingle, and 


that embarrassment of respiratory movement of the chest walls or 1 


phragm is a predisposing factor, not only in the formation of the 1 
plugs in the bronchi, but in the inability to expel them; (4) submitti 
dence that this has been entirely confirmed by our clinical experience 

stating that this phenomenon has definite surgical significance lo 


importance as a post-operative complication lies not in the ox 


massive collapse that is to be encountered, but in the probable 
collapse of varying degree occurring after operative procedures, 

larly in the upper abdomen, and traumatism of the trunk; (6) in 
gesting that the arrest in these collapsed areas of the small emboli 
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lished the dangers are not in the lesion itself, unless it be bilateral, 
complications which are apt to ensue, as pneumonia in one of ou 
empyema and lung abscess. The fact that of the recorded cast 

recovered spontaneously the average duration of the recovery has be 
twenty-one days and that in the case here reported seventy-two hour 


1 
} 
| 


removal of the obstructing bronchial secretion the lung had 
to its normal condition, is at least suggestive. 


Pulmonary Collapse D 


ul to Foreign Bod mn tl /} 
CHEVALIER JACKSON. Doctor Lee has shown, and, with the ai 
bronchoscopist, Dr. Gabriel ‘Tucker, has proven, that, in at least 
of post-operative massive collapse the condition 1s one of obstruct 
tasis. Doctor Lee and other members of this Association have aske 
sav a few words on this form of pulmonary collapse, which we 
almost daily as a diagnostic sign of non-opaque foreign body o1 
secretion that are essentially foreign bodies. \We have seen at the 
scopic Clinic, hundreds of cases with atelectasis affecting one o1 
and often an entire lung hese cases have nearly all been du 
obstruction; but all bronchial obstructions do not produce atelect 
of them produce exactly the opposite condition of emphysema 

We have three types of bronchial obstruction, namely: 1. 1 
obstruction. 2. Check-valve obstruction. 3. Stop-valve obstructior 

| venture to predict that if you were to have every etherized patient 
ined immediately after operation with the Rontgen-ray, using the 


special technic that we use at the Clinic for this work, you woul 


three types of obstruction lhe technic consists of exposing th 
extreme end of expiration and at full inspiration. As shown by ul 
usual exposure at the command “ ‘Take a full breath and hold 
often misleading. At fluoroscopy the phenomena are still more marked 
trained eye of the rontgenologist. The corresponding physical sigi 
elicited by the trained physical diagnostician, provided his exami 
made with the phases of the respiratory cycle in mind. Doctor 
many times made the diagnosis by signs alone, prior to the ray « 
In the ordinary routine physical examination the phenomena 
entirely overlooked. 

By-pass-valve obstruction is the type of partial obstruction tl 
both mgress and egress of air past the obstruction. 

Check-valve obstruction allows the air to pass in but not to emet 


produces obstructive emphysema. Of this we have seen hundred 


It was first observed, in a case of peanut kernel in the main brot 
lglauer. We have seen it in hundreds of cases, not only of all ki 


kernels, in which it is diagnostic, but also in cases of swollet 


mucosa and in cases of plugs of tough secretion. My friend and 
late Doctor Lynah, saw it many times also in cases of plugs of 
membrane. The usual mechanism of check-valve obstruction is the 
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that the danger of bronchoscopy depends on how it is done. Proper! 
skilfully executed, it is free from danger considered apart from the cor 
for which it is done. Bronchoscopy by an antrained man is likely t 
high mortality even in a relatively normal patient. Sixty years ag 
dangerous to open the abdomen, in the way it was done then. Wher 
surgeon has a bronchoscopic assistant, it will be realized that bronchos 


as safe and as useful as cystoscopy. 
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EXTRACTION THROUGH THE THORAX OF PROJEC 


LONG RESIDENT IN THE LUNG 
By J. J. Bucuanan, M.D. 


or Prrrssuren, Pa 
Very early in the recent great war, the French arm urg 


confronted with patients carrying projectiles in their lungs, w 


had healed, but who still had symptoms of greater or less sever 





who extracted a shell fragment three months after the war beg 


30, 1914) from the lung of a man who had been wounded 


> 


Doctor Mauclaire operated by a combined method of small thora 


extraction with the forceps by the intermittent use of the fluore 


riLes 


Success with this method not only in the hands of its originator, but 


many other surgeons, was remarkable. 


Three weeks later, the second extraction was made by Dr. G 


by quite a different procedure. His method, well adapted to tl 


"Read before the American Surgical Association, May 5, 192° 
* Bull. et Mem. Soc. de Chir. de Par., 1914, vol. xl, p. 1350, and 
‘Ibid., 1915, vol. xli, p. 1781 
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\Mortalit | cases (Ine on the table during removal of a projectile 
from the hilum, the extraction of the projectile opening a vessel of the lung 
against which it ha een pressing: a second trom embolism on the tent! 
1 ] j ‘s 1 

two other rom purulent pleurisy. ) \larion has had many followers whi 
have reported equ good results in a smaller number of cases 

In rors. Dr. Pierre Duval advocated and practiced the wide opening of 


the pleural sac, alw hy the techme of Willy Mever, causing collapse of the 


lung by gradual pneumothorax ; display of the part of the lung containing the 
projectile ; ret lot the projectile; suture of the lung wound; closure he 
thorax without drainage and aspiration of the residual air. 

Phrough the ndness of Dr. Pierre Duval, who has sent me a personal 
lette March 5, 1925, | am able to give his own results up to this time 


~(1) | have operat n about 40 cases not published. My total number of 


old pre rectiles taker from the lune 1s, there Pore, about SO, with one 
trom double broncho-pneumonia 2) | have alwavs operated according t 
my own methor .) Immediate results very good—one death in about 8o 


~ 


cases. Late results very good. I have followed the patients for many 
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months, and found good functional results and by radiography a disapy 
ance of the pachypleuritis in the majority of cases.” The mortality i: 
brilliant, radical and highly scientific and surgical method, in the | 
of its originator, is thus seen to be only 11% per cent., a result which 
been approximated by other surgeons in France with fewer cases. 

The procedure which has had the greatest vogue in France is that 
Dr. Petit de la Villéon, who developed the method, which he termed 
buttonhole * operation, while acting as Naval Surgeon at the port of B 
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method 


> , . - ; l, 
FIG. 3 X-ray film with wire marker, latera ew, made at Mercy Hospital tw Phe 


Ol these ( 





tractions was made on October 27, 1915,‘ almost a year after Mauclait 
first operation. 

Experiments on cadavers and animals had previously been mad 
Petit de la Villéon to show that a blunt forceps, pushed through the parieta 
pleura against the lung, would first dimple the surface and, by firm pressure 
be made to traverse the lung, pushing aside blood-vessels and air tubes 
its course. Experience in the removal of thousands of projectiles fi 
other parts of the body by screen extraction, with forceps through a butt 
hole incision in the skin, had made the surgeons at Brest proficient in 
work and had emboldened Petit de la Villéon to try it on the lung 

The forceps extraction under the fluorescent screen by this method 
prohibited by Dr. Petit de la Villéon for projectiles located at the root 
lung and in the region of the hilum. 

‘Bull. Acad. de Med., Par., 1916 (meeting of March 7th). 
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lhe rapidity W t| whi h provectile 


removed by this procedure, in the hands of its originatoy and his follower 
gina a is follows 


remarkabi thirty seconds; even twenty seconds ; one minute; two minute 

> not fF $54 14 j , 
the usual leng ho ie i] sheuld by remembered, however that th 1< 
the time required by experts, and means the time actually used the 


extraction itself 


[his method has had its oy ponents whi 


» have characterized its as blind 


brutal, un 
surgical 
Do 

Bet on ts 
said: * Thre 
things ar 
essential for 
the success 
ful pra 
tice of the 
method I ) 
Phe radio 
scopie eve 
must be a 
quired, 2) 
The correla 
tion of the 
two shadows 
made by the 
foreign body, 
and the point 
of the for 
ceps. his 
must be in 


tuitive, with 





out process Fic. 4.—} bo The 1 ao 
of thought 
¢ ’ . a 1 , 
as a dentist works by a mirror or direct sight (3) Gentleness and dexterity 
of the har his is acquired by the removal of projectiles from less dang 
ous zones, as 1n the extre mities 

Dr. René LeFort, of Lille, France, who has dons remarkable work tin 
removing lung projectiles by many methods. 


including his own, said at the 
New Yor] \ idem\ I \ledieine In IOlY | 


Villéon’s ) has been ~¢ erely criticl ed he 


his procedure (Petit de la 


tearing out in the dark of an 


invisible projectile, surrounded by unseen blood-vessels and _ tissue lavers 


is revolting to the surgical mind. The procedure is difficult and, even after 
( . ‘ t1 ¢) wieTs “Fy va y ? . ; 

some practice, often requires prolonged groping he projectile escapes fron 
the forceps and is pushed back into the dark recesses of the thorax where the 


9 
mth 





presence of opaque, bloody extravasates turther diminishes visi! 
interferes with the exploratio1 he results are excellent, however 
immediate and permanent sequel are extraordinarily free from com 
\fter lengthy explorations with the forceps in the midst of the lung 
the patients may be seen walking about, without disturbance or reactior 


kind, 48 hours after operation.” Such is the opinion of a Maste1 
| 





tality of 5 patients | of 1 per cent.) The method is classic t 
France. It is adopted by the great majority of surgeons for its certaint 
safety, its simplicity, which made its success 


With reference to the subject of hilary projectiles, | must say that 


a partisan of the operation in two stages. The first stage has 

purpose the posterior thoracotomy and the production of pleural adhe 
The second stage (eight davs later) consists of radio-operative remo 
the projectile fixed in the lung and adherent. Then termination of the 


tion by tamponment without total pneumothorax.” 


Doctor Allain,’ whi Petit de la Villeon in all of h 


f 
j 
f 


extractions, who made this the subject of his graduation thesis, and wh 


Allain (J ie \ ) | v xtractiol cle . project les i tra pulmonaire $ pat 


Petit de la Villeon: historique et descriptior Paris, 1922 























called the danger zone by Dr. Petit de la Villéon. The lateral view, ‘howev: 
ball decidedly nearer the anterior than the posterior chest wall 
Dr. Chevalier Jackson saw this patient at my request, and expressed 


that “the removal of the bullet vy brone hoscopy would be a dangerous proc 


of the localization of the bullet so close to the root of the lung and so ne 


large vessels.” | am further obliged to Doctor Jackson Lor two lo« il 


made from X-ray films of this patient's chest after insufflation of hi 





bismuth. Inspection of the reproductions of these films shows the ball 
Same relative yosition to the bony structures as appears on out filn 
PI 
idd 
f 
5 tio 
_ chia 
( 
~s () 
\ etl 
/ \ we: 
; Xe ( 
Vv che 
{ um 
Le 
\ 
} 
} pa 
] 
( i 
i I 
ed 
_ 
tore 
Fic. 8 Petit de la Villéor i ‘ e Hilary res erte 
Bull. et. Mer lela S ( P 18 p. 980 
{ it 
at each side, which took a good bite into the lung An incision was made int 
tissue which caused about as much bleeding as would follow a similar inci 
liver A needle was passed about 2 inches into the lung and contact was mad 
I 
bullet. A small amount of air wa ispirated imto the pleural sac in irrit 
occurred; and the patient coughed up two or three teaspoonfuls of blood \ 
air was easily stopped by light packing of the external wound 
( ompletion of the Ope ration was «de ferred tor two days No ana the 


at this third sitting. Adhesion of the pleural layers by this time was complet: 


with the ball was again made with a needle and the track of the needle 
bistoury. The finger was then passed to the projectile and acted as a guid 
forceps by which the bullet was removed 

The incision of the lung, the passage of the finger and the lifting of the 
from its bed was followed by rather profuse bleeding; but the field wa 
free of blood by a suction apparatus such as is used in tonsillectomi Ver 
the extraction the hemorrhage ceased The external wound was lightly p 


iodoform gauze, no sutures being used 
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1. Lhe method of Petit de la Villéon was developed at Br 
unique advantages. Thousands of projectiles had been removed 


parts of the body with forceps under the screen, where the surgeons 


the cooperation and aid of Doctor LeConiac, a radiologist, who had 
21,000 patients since the war b gan 
2. Indications for extraction are: (a) Recurrent hamoptvses 


lent expectoration; (c¢) dyspnoea on slight exertion (as Dr. Roly 
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41 
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hile 
+] 
Fi K ; 
vorable time to operate 1s atte the tall of temperature. the disappe 
effusions and after the wound has cicatrized (leFort 
}. Petit de la Villéon considers essential in his operation 


extreme smallness of the buttonhole incision in the skin—just large e1 
carry the extracting forceps, thus preventing the slightest pneumot! 


nearly every case; (2) careful approximation of the tip of the torcey 


projectile without any misdirections (this to be attained only by mu 
ence); (3) caretul separation of the projectile from its bed by manipu 
with the tip of the forceps; (4) satisfactory grasp of the projectil 
most favorable diameter an overing an\ sharp edges of the projectil 


the forceps; (5S) use otf the Ko het rorceps Tor super fic ial prorectile 


proj 
own alligator-jawed, blunt-tipped parallel-sided forceps for deey 
5. Objection. has been made to forceps extraction under the 


while the projectile may be removed, débris of clothing mav I» 


form a focus for infection \llain, in his thesis, states that. up to ( 
[918 (253 cases having been then operated), “ none has shown a1 


of this kind and the healing has alwavs been by first intention.” 
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and Hallopeau; or from the rear, where the wall is thick and rigid 
de la Villéon. ) 
Wide opening of the chest for exposure of the hilum and _ root the 
lung may be made by excision of 5 to 10 centimetres of the seco 
third rib or by liberal section of the third intercostal space with sect 
the secon 
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\ be delivere 
a om J 
Fic. 12.—Dr. René LeFort Duval end ; 
catiege. Ror ae ee the meth 
Dr. Petit de la Villéon and reported in detail the first hundred cast ne 
by this procedure to the Surgical Society of Paris in June, 1917. Fort 


of these cases were done by Petit de la Villéon himself and the other 
seven other surgeons at Brest. 

Not one of these seven surgeons lost a case. Doctor Duval, in making 
this report, said, “ With us and elsewhere, the number of buttonhole extra 
tions is increasing and the number of operators as well. . . . ‘The cases 
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It should be said, however, that whatever plan a French surgeon a 


his results were almost always good. 
! am deeply indebted to a number of distinguished French surgeor 
mentioned above, for information received by personal letters which a 


and emphasize that which they have already published. 











Dr. Louis Desgouttes states that he has operated on 55 patients ca g 
projectiles in their lungs. In only one case did he fail to remove the proj: 
\ll the patients recovered. He always operated by the same method, a 
modi ti 
Ol \lari 
His lo 
ton was 1 
with the ¢ 
pass ot | 
all 11] 
Ori 
Compa 
Mariot 
late ( 
ire ge 
difficult 
judge 
cause tl 
wound 
i tence 
: compla 
Ry iy) order to 
ae their pet 
W u 
soldiers 
cream h 
lr. ( 
has 
sii many ¢ 
tions with success, using always the open method of Dr. Pierre Duval. S 
of his patients also are disposed to magnify their symptoms in ordet 
increase their pension rate. 

Dr. Rene LeFort has sent me the outline of a case, which he recent! 
operated, very similar in its clinical course to my own. The projectile | 
been carried six years. He removed it by the method of Marion with succé 
Doctor LeFort also uses the procedure of Petit de la Villéon and his ow: 
modification of Pierre Duval’s. 

patient 


Dr. Victor Pauchet has extracted ten projectiles without loss of a 


and prefers the method of Petit de la Villéon. 
£02 





AN EVALUATION OF PRE-OPERATIVE AND POST-OPERATIV] 
RADIATION IN THE TREATMENT 
OF MAMMARY CARCINOMA* 
\ PRELIMINARY REPORT 


By Burton J. Lee, M.D. 
AND 
Raveu E. Herenpeen, M.D. 
or New York, N.Y 


INTRODUCTION.—-In view of the varying opinions, as to the valu 
tion as an adjunct to surgery in the treatment of mammary cancer, w 
presenting herewith a comparative study of the results obtained in a s 
cases treated surgically with and without X-radiation. The material 
paper is furnished by patients admitted to the New York Hospital an 
Memorial Hospital during the period from April 1, 1919, to April 
Therefore, in all cases under report, the shortest time limit atter tre 
is three years. The reason for selecting the date of April 1, 1g19, li 
fact that little attempt at a systematic use of pre-operative radiati 
been made at the Memorial Hospital prior to this date. For some time 
ever, Doctors Janeway, Stone and Quick had been emploving radiatior 
operation in a few isolated cases and had been impressed with its possil 
From about this date, a properly planned cooperative effort has been 
surgeon and radiologist, in an attempt to apply pre-operative radiation 
treatment of this disease. In order that some fair basis of comparisor 
reached, it has seemed to us necessary that the purely surgical and th 
operative cases should also be those admitted during the same period 
time factor is, therefore, a constant one. 

All patients under consideration have been divided into thre 
Group 1 consists of those in which pre-operative radiation was employ: 
in the major number post-operative radiation was also used; group 
those individuals treated only by post-operative radiation, whil 
contains those patients who were treated surgically, without any rad 


Through the courtesy of Doctors Gibson and Pool and their associate 


New York Hospital, the data upon the purely surgical cases have he 
available to the writers, and our colleagues at the Memorial [Hospital 


also permitted us to include certain patients in the radiated groups 


We appreciate that in such a study there are many factors whi 
influence the percentage figures in any one of the three groups studi 
total number of patients is 92 and, in such a small number a slight 


in any one of the factors may aiter considerably the percentage 


* Read before the American Surgical Association, May 5, 1925 
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LEE AND HERENDEEN 


gists often apply different terms to similar histological pictures. Mor 
the cases termed carcinoma (unqualified) are to be interpreted as indi 
infiltrating carcinoma of more or less active types. Moreover, in ra 
cases, more fibrosis and lymphocytes reaction is encountered, giving a tet 
to under-rate the original malignancy. A fair comparison will be poss 


all cases are placed in one of the three histological groups; namely, pay 


cvst adenocarcinoma, adenocarcinoma, and infiltrating carcinoma. () 
basis the following table had heen prepared 
| ABLI Ila 
P per P 1 
Papillary cyst adeno ca . se@ed 2 
Adeno Ca a ee gaue sen 2 } } 
Infiltrating ca. ....... = 27 30 20 


It will be readily seen from a study of this chart that no on 
contains a preponderance of relatively benign or highly malignant 
logical types. 

Involvement of Axillary Nodes-—The following chart shows the nu 
of cases in each group with and without involvement of axillary nod 


proved by microscopical examination of the specimen 


ate — a 
TABLE II] 
[ni vement f lrilla Nodes 
Pre operative .... 10-57" le 
Post-operative ......... cccese 21-OIF 6 
Surgical .. 15-79% j 


lt is apparent that there is little variation in the post-operative and su 
groups with respect to the percentage of cases showing involvement o| 
and from this standpoint, theretore, these two groups are comparable 
pre-operative group shows a definitely smaller percentage of patient 
axillary involvement, and for this reason alone should be expected t 
better percentage of good end results. 

The Degree of Malignancy of the Process in Each Patient —Hovy 


we believe that the most important method of comparison should be 


11 


which the degree of malignancy is established for each patient, taking 
consideration the important factors of age, rate of growth, histological 
ance and extent of involvement of axillary nodes. On this basis all 
have been placed in one of the three classes: 1. Relatively benign. 2. M 
ately malignant, and 3. Very malignant. The following chart indicate 
types of cases which have been in each of these three classes. 
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rasLe VII 


cua’ , 
Pre-operative . 16-52% 11 
Post-operative 14—30' 1° 
Surgical .. “: 6-24% 16 
The following chart has been prepared showing the number ot pa 


of moderately malignant and highly malignant types alive and well 
and recurrent, having rejected from consideration the relativel 
patients in all three groups This chart should show more accurate! 


1 ] 


atment of this disease, and we bel 


actual value of radiation in thi 
all statistical studies of cancer of the breast should likewise exclu 


relatively benign cases. 


Paste VIII 
/ i 
4 
(Excluding relatively benign cass all of whom are ali 
Pre-operative 13-40% 11 
Post-operative 11-33% 17 
Se) 5—21% I 


It is immediately evident that the higher percentage of the mor 
cases in the surgical group (71 per cent.) could not explain the 


difference in the percent ige figure ol those alive and we ll as cor 


the two other groups (57 per cent.) and (58 per cent. ). Further 
recalled that the percentage Ol 79 per cent.) surgical cases wit! 


involved was considerably higher than the figure (57 per cent.) for 


group, but practically identical with that for the p 


> 


operative 
series (S81 per cent.) \ careful comparison of these percent 
would justify a somewhat poorer end result for surgery, as compared w 
pre-operative group, but it could not explain the strikingly low p 
figure obtained. A comparison between the surgical and the pe 
groups also would justify a slightly poorer end result for surget 
a figure two-thirds that of the radiated cases. 

Our study, therefore, reveals that the relatively poor results in the 
group must be largely explained by the fact that no radiation was 
the treatment of these patients. Therefore, we are convinced that th 
obtained at the Memorial Hospital from the use of radiation as at 
to surgery in the treatment of mammary carcinoma demonstrates v 
question the efficacy of this form of therapy. Further, our stud) 
the use of pre-operative radiation adds considerably to the good end 


to be obtained over post-operative radiation. 


-RE-OPERATIVE RADIATION 
Upon What Basis is Pre-operative Radiation Employed Many 

object to the use of pre-operative radiation upon the ground that 

unnecessary delay in proceeding with operation and because they que 
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are palpable, tor we have shown that there is a possibility of error o| 
cent. in determining the presence or absence of involved axillary nov 


\ large area is exposed at each treatment and in the average case m« 
15x15 cm. The reasons for using such a large area are numer 
first is that the entire disease and the surrounding normal tissu 


fully radiated, for if one limits radiation only to the palpable tumor, w 


that, in some instance, outlying non-palpable disease or its environment 


escape radiation. Another reason tor selecting large areas is that the 
the skin surface, the greater will be the depth dose because of thi 

radiation produced, Further, it seems desirable to limit the actual nu 

treatments and the number of visits in so far as 1s consistent with the 

tration of an adequate dos 


The Dose to be Employed Che time of exposure has varied wit 


treated trom 7 to 15 minutes over the breast itself, and fron 
minutes over the axilla and supraclavicular areas. Che shortet 


were in the earlier vears but the tendencv has been to lengthen th 


more recently, the 25-minute exposures have permitted an mterimye 
between the usual low voltage and high voltage. The voltage e1 
140 k,v, with 4 millamperes of current, backing up a to-inch ul 


t millimetres of aluminum filter at a target skin distance 
1S inches. This dose is usually followed by a first-degree erythema, aq 
in from one to two weeks, and followed by a slight pigmentation vw 
apparent in from three to five weeks. The treatments, therefore, exter 
a period of about ten days 
‘ ] 


In applying radiation every patient must be considered as a disti1 


problem apart from any other patient and the radiation to be giver 


determined as the best for that patient 
Phe Interval between t ( Treatment and Operati \Ithoug! 
of the patients in this report were operated upon a few days afte 


exposure, we teel that best results may be obtained if an interval 
three weeks is allowed to elapse before operation is undertake 
time the histological changes in the tumor and environment 
fully established 

Does Pre-operative Radiation Ma Operation Alor Ditheu 
experience with the cases treated in this manner, an operation perfor 
time from a few days to a few weeks after radiation is attence 
additional difficulties. It is only in those cases operated upon some 
atter massive over-radiation where the operator may encounter som 
Further, when operation 1 undertaken a few davs after 1 
additional hzemostases ma ( necessar\ because of. the post 
hyperanzmia present. 

Does Pre-operative Radiation Affect Wound Healing and D 
Wound Infection \Ve have seen as many cases with delaved wound 
where surgery has been used without any preliminary radiation as w 
pre-operative cycle has been emploved. With the technic carried 
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may be accomplished. It is also true that such heavy doses may 
the patient’s local and general resistance against the disease may 
lower. Numerous reports may be found in the literature 
this statement. 


CONCLUSIONS 


1. Although the series includes a relatively small number of 


Ci 


present study has convinced us that pre-operative and post-operat 
are of value as an adjunct to surgery in the treatment of 
the breast. 

2. The best results were obtained when both pre-operatiy 


operative radiation were employed 


3. The end results will be largely determined by the plan 


followed and the dosage em] kk ved 
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other hand, thinks that there is a failure of the megacaryoc' 
marrow to produce platelets, and that tne bone-marrow 


increased platelet production 
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of the spleen from the boy, the oozing seemed to stop immediately from th 
















exposed by the tearing of adhesions. One hour later, the bleeding time wa 
minute, while it had been thirteen minutes before operation. The girl 
before operation had varied from thirty-seven minutes, seven days befor 
twelve minutes as she came to the operating room. Shortly after the oper 
bleeding time was two minutes and bleeding from the nose was noted as stopy 
the child was still on the operating table The spleen in each instance wa 
-" mit 
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hard to find he Tore Opn ratiol sf ved oO! smears ot the hov's bl od i 
operation, but it was two weeks betore they could be counted as much inci 
they numbered 00,000 They rose to 05,000 six weeks afte operat 
first few months never got any higher, in fact, they appeared to graduall 


ber, but the amount nine months after operation showed they were 150,000 
child showed a few platelets on the smears six hours after operatiot 
ten days after operation that they were noted at 50,000, slowly rising t M 
month alter operation and ten months after operation the count wa 200.000 


highest count. There have been some variations in the count which | wi 
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The third case, a woman thirty 


Service of Barnes Hospital on Septen 
self and developed a large black and bl 
' 


smaller areas and spots on arms and 


then brown, and disappeared 


IPTC 


RN B. Cl 


tour years Of age, Was 


ber 22, 1924. On 


yN 


idmitted to 


e month betore she br 


ue area which Was slow In disapp arTing 


egs were noticed 


Four months before admission, after a severe cold, 


left maxillary sinus was operated at tl 


from the nose there was a severe hemorrhage and subsequently up t 


were several unaccountable hemorrhag 


rw Cty Hospital 


es trom the nose 


which began as red, tur 


she developed a sinusit! 


When the packi gy W 


sé pte 1? her 
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patient was fat and flabby, with marked pallor The spleen was enlarged 
edge could be felt. Red blood-cells 2,700,000; white blood cells 3500 
count normal. Hzemoglobin 40 per cent.; platelets 70,000; bleeding time four 1 
two days later eight minutes. Clotting time three minutes. Clot did not re 
two hours There was occult blood in the stool. but on admission no other 
ot bleeding 
Patient was transfused and had a severe reaction followed by ai herpeti 
about the lips, and subseque ntly there were he morrhagt s from these cold sore 
the gums and nose. The patient was worse after the transfusion The ble 
rose trom seven minutes betore, to nineteen minutes when taken ten dav ifter 
transfusion. She developed a transient jaundice 
Through a left rectus incision the enlarged splee nm was removed I he 
cirrhotic. There was no trouble with bleeding from the few adhesions torn dur 
operation, as oozing stopped as soon as the spleen was out. Patient had a storn 


after operation, developed a pneumonia of the left base and had a severe c 
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disease 1s a life-saving measure, and should as such be employed 


of chronic thrombocytopenic purpura. 

There is evidence that it is also curative. Kaznelson’s first « 
recurrence in a period of over five vears. 

The risk of operation is obviously greater as the patient is weaken 
repeated hemorrhages, and should therefore be performed as early a 


tive diagnosis is made. The mortality is surprisingly low in the rep 
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in cases of digestive disturbance of a purely functional character ; for 
spasm, for the prolapsed atonic stomach, for gastric hemorrhage suy 
due to ulcer but in reality due to causes extraneous to the stomach, 
gastric symptoms due to disease elsewhere in the abdomen. Not 

gastro-enterostomy prove to be useless for all such conditions, but 

cases 1t added new symptoms to the original complaint. 

Since the only basis for gastro-enterostomy is a demonstrable | 
is usually well to follow the rule that the operation should not be done 
a lesion can be found. The surgeon, however, is confronted with a 
ing, but fortunately rare, problem when the history is typical of ulcet 
gastro-intestinal hemorrhages have occurred, and when the \-ray re 
positive, but exploration does not reveal a lesion by the usual met! 
inspection and palpation. Under such circumstances the surgeon 
inspect the mucosa by opening the duodenum or the stomach, or bot! 
since the entire mucosa cannot be inspected carefully enough to exclu 
possibility of a small superficial lesion, there may be an occasional 
which the pre-operative evidence of ulcer is so definite that gast 
tomy is justified. If necessary, the anastomosis may be disconnect 
\nother confusing type is that in which there is marked hypertt 
the pyloric muscle. This hypertrophy may closely simulate the indu 
of an ulcer, but, as Moynihan has pointed out, an ulcer crates 
tically never occurs in the pylorus itself, even though the indurati 
involve the pyloric ring extensively. A chronic gastric ulcer, regardk 
its size, rarely escapes recognition if a careful search is made, 
the induration about the crater and because of the characteristic chang: 
the serosa at the site of the lesion. 

In reviewing the pre-operative histories of this group of 13 
unnecessary gastro-enterostomy, the most outstanding fact was the 
of a history on which a diagnosis of ulcer could have been justified at a1 

The evidence that the gastro-enterostomy was unnecessary in thes¢ 
is based on: (1) the symptoms tor which the operation was don 
findings at the time of operation; (3) the effect of the operation 
symptoms; (4) the nature of all the new symptoms; (5) indicat 
some extra-gastric condition was responsible for the symptoms; and (( 


rontgenologic findings. 


The history of the patient before operation is often not only 

to rule out ulcer, but at the same time it may be typical of some other al 
nal disease, particularly disease of the gall-bladder or appendix. Inforn 
as to the conditions found at the time of the gastro-enterostomy is u 
vague and may be entirely lacking, so that little, if any, reliance can b 
on information from the patient. The effect of the operation on th 
toms may be beneficial for a short time, particularly in the enteroptoti 
since such patients are often temporarily improved by any operati 
treatment which promises relief and inspires them with new hope. S 
or later, however, the original complaint returns, aggravated by disapy 
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stomach, too close to the pylorus, or so distant from the pylorus a 

in a large stomach, an atonic segment between anastomosis and 
resulting in gastric retention. Such cases have been met with 
opening may be too small, either because it was made so at opet 
because of contraction due to poor functioning and disuse. The 
loop of the jejunum may be too long, leading to retention of its cont 
regurgitation of bile, or it may be so short as to rotate the anaston 
sufficient kinking of one or both loops to interfere with gastric mot 
drainage. Extensive raw surfaces following the division of adhesiot 


the first portion of the jejunum and mesocolon may be responsible f 


malfunction due to bands of adhesions deforming one or the other of 


Although there seemed to be real indications for gastro-enterost 


this group, the result may have been unsatistactory because some ot! 
of operation would have been preferable. There is, however, little « 
in this series to show that, when the anastomosis was functioning 
and there was no recurrence of ulceration, any other tvpe of operat 
have been more effective in controlling the symptoms. It is not w 
compass of this paper to discuss all the facts relative to this poimt. It 
be repeated, however, that in gastric ulcer, gastro-enterostomy al 
not be depended on to relieve symptoms permanently, or to prevent sul 


complications, but that radical removal of the ulcer, either by exci 


partial gastrectomy, may be the method of choice For the un 

duodenal ‘ulcer, there is as yet no definite evidence that any other 
operation, in the great majority of cases, gives better end-results tha 
enterostomy. Partial gastrectomy for chronic duodenal ulcer is com] 
simple and safe, but the end-results cannot as yet be foretold, and 
to establish such a radical procedure for such a small and benign 
well be postponed until more proof is available that it is warrant 
very great advantages of gastro-enterostomy over these radical proced 
that it is not a mutilating operation, and that by disconnecting the ana 
the gastro-intestinal tract can be restored to normal. It mav Ih 

gastrectomy would have been preferable to gastro-enterostomy 11 
number of cases in which the latter operation failed to relieve th 
completely but there is no way of selecting such cases. For the ble 
of duodenal ulcer, excision of the ulcer and gastro-enterostomy o1 

denostomy are, of course, preferable to gastro-enterostomy alone 


\ secondary operation is indicated in this group when it can be sh 
the anastomosis is not functioning properly, or when it is inadequate 
trol symptoms satisfactorily and permit complete and permanent le 
the original lesion. If the patient has not already done so, hi 
advised to follow a most careful dietary regimen long enough to 
whether it will cause sufficient amelioration of symptoms to obviat 
surgical intervention. 

When there are recurrence and persistence of symptoms, they ma 


to disease elsewhere in the abdomen, so that the importance of 
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duodenum, and particularly of the pylorus to determine whether 11 


depended on to function satisfactorily, and also examination 
bladder, pancreas, appendix, spleen, and pelvis, since disease in some 


luodenum may, at least partly, explain th 


other than the stomach o1 
symptoms. The exploration will enable the surgeon to decide what 
procedure is necessary. The more common of these are: (1) disconn 
the anastomosis followed by pyloroplasty or some type of gastro¢ 
tomy; (2) disconnection of the anastomosis alone; (3) disconnect 
anastomosis with cholecystectomy or appendectomy or both; (4) 
tion of the anastomosis followed by a second gastro-enterostomy ; at 
connection of the anastomosis followed by partial gastrectomy) 

These different procedures vary from those of comparative sim] 
those of extreme difficulty. Disconnection of an uncomplicated ana 
is performed as follows: the incision is preferably placed to the lett 
former incision or incisions (in this series 35 per cent. of 
been operated on more than once). The stomach, colon, omentu 
pylorus are first freed and the anastomosis mobilized. The most 
step is freeing the mesocolon, which is usually intimately attache 
anastomosis. ‘lhe safest and simplest method of freeing this 
the dissection on the posterior aspect of the stoma, and whet 
terior wall of the stomach is exposed to msert the finger betweer 
colon and the stomach, by finger dissection to loosen the mesocolon f1 
stomach, and with the finger as a guide to dissect it free from 
ments. The segment of stomach to which the intestine ts atta 
then be drawn down through the large opening in the mesocolon, a gat 
placed behind the anastomosis, and straight rubber-covered clamps 
this segment of stomach and on the two limbs of the jejunal loop, eac! 
being about 8-1to cm. from the anastomosis. While a finger supy 
identifies the line of anastomosis posteriorly, heavy scissors ar¢ 
divide the anastomosis, the line of division being slightly on the stoma: 
The opening in the jejunum is then closed in a transverse directiot 
rows of continuous chromic catgut, reinforced by interrupted sutures 
same material. [Encroachment on the lumen of the jejunum is not dai 
if the opening is closed in this transverse direction. The opening 


stomach is closed by continuous chromic gut, and the defect in the mx 


repaired by a continuous fine catgut suture. 


While such an operation is usually relatively simple and safe, discon 


of the anastomosis in a complicated case in which resection of the 


is also necessary is always prolonged, often difficult, and the patient 


frequently in poor condition. The most serious surgical problem 
gastrojejunal ulcer which has perforated into the colon, particular! 


the anastomosis has been made on a very short proximal loop, and wl 


pylorus, because of previous operation or scarring from ulceration, can 
depended on to carry on its function normally. In such cases a nun 
major surgical procedures may be necessary. Disconnection of the 
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tion and thereby to bring the patient to the point where operatior 


carried out with the maximal safety. Such preparation consists 
transfusions, gastric lavage, the administration of sodium chlorid an 
solutions, a bland diet, and the control of the toxzemia associated with 
tion. ‘The latter is a most striking advance in the management of ol 
and the value of McVicar’s recent report on this management in thi: 
cases can hardly be over-emphasized from a surgical point of view 
the responsibility of the preparation of patients with serious gastri 
is really assumed by the gastro-enterologist not only with regat 
medical aspects of the case, but the results of the operation, it imm« 
raises the factor of safety and adds to the prospect of good post 
results. Such cooperation made possible the report of a recent s¢ 
eighty partial gastrectomies (including thirty-six for cancer, nine 
jejunal ulcer, and twenty-eight for gastric ulcer) with but one deat! 
The problems of gastro-enterostomy, therefore, should be limit: 
before the American Surgical Association, to those cases in whicl 
tion was clearly indicated, but failed to afford permanent relief 
symptoms. Fortunately such cases are not common, and it is equa 
nate that the simple mechanical principles on which the operatior 
permit the restoration of the stomach and upper intestinal tract 
dition existing before the gastro-enterostomy was performed. A rece: 
of the European school of radical gastric surgery claims that gastro- 
tomy is a disease. If it is a disease, it at least has the virtues of b 
preventable and curable 
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mesentet Chere was no visible r palpable lymph glandular involvement 
disturbing the protruded coils of intestine an immediate resection wa 
including the thickened portion of bowel above the tumor, and an end-to-end ai 
established. The intestine was then replaced with great care within the abd 
the incision closed without drainag The patient made an uninterrupted re¢ 
now in his eighty-second ye is completely free from his former trouble 
The pathologist's ré by Dr. W. I Robinson, 1s as tollows: Gr 
(Fig. 1): consists of a piece of bowel 8 cm. in length and about 4 cm 
Attached to this is a bit of the mesentery. no longitudinal strize can be seet ) 
the gut at about the central portion projecting into the lumen is seen a tumor 
2 cm. in diametet It is pinkis] hite in color, fairlv firm in consisten¢ 
protrude far into the gut lumer \t its base is some white scat 
seems to be contracted by fibrous tissue at this poimt. On section this tu 
vellowish-white in color and homogeneous in appearance and fairly soft tl 
Vicroscopic Findings Figs and 3.) Section of this tumor mass 
composed of cords and masst f atypical epithelial cells which are 
bowel wall and invading deeply through the muscular coat These epithelia 
ill of about the same size and shape They have a round somewhat reticulate 


and a moderate amount of pinkis! staining cytoplasm and in various place 
somewhat pseudo-glandular arrangement No mitotic figures are preset 


are supported in a fibrous tissue stroma which in places is quite considerable 


Obviously it is a tumor which is only locally malignant 

Section taken from the gut higher up shows the mucous coat to hb 
degenerated and throughout there is a moderate amount of fibrous tissue. infiltr 
many polymorphonuclear cells and lymphocytes The muscular coat seen 
thickened and its fibrous tissue 1s increased in amount. In the subserou 
tissue proliferation is marked and here in various places are seen focal agg 


of lymphocytes 

The pathological diagnosis was that of embryoma (“benign carcino: 
intestine) with acute and chronic enteritis 

The development of cancer in the small intestine would seem, 
instances to bear a direct relationship to the development of intestinal 
and may even be a local malignant manifestation in a general polyposi 
the other hand, adeno-carcinoma may arise in the small bowel quit 
from the development of polypi; such tumors may be slow in growt 
eventually they tend to ulcerate and to develop scirrhous stricture 
metastasize in the mesenteric glands, the liver, the lungs and elsewher: 

The type of tumor found in the present instance was only locall 
nant. It belongs to the group which has been variously described as 
noid,” “embrvoma” and “ basal-cell carcinoma.” These tumors 
quently multiple: they usually form more or less spherical masses pr 
from a wide base into the lumen of the bowel. The surface is sm 
covered with mucosa. They invade the muscularis and subserous 
They do not tend to ulcerate, but may be accompanied by a scirrhous 
tion which is capable of producing a ring stricture of the bowel. The 
bowel above usually shows hypertrophy of the muscular coat with { 
These conditions were present in the case reported in this paper. I 
reported by Judd the entire small intestine proximal to a growth in the 
was enormously distended, very thick walled, injected and cedematous 

An attempt has been made by Johnston to collate the clinical phet 
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| 1\I | Ah ING) 1A ()] } ~ \ 
produce sucn l Causing ODSTTUC { l rit ‘ a rites 
peristalsis 1s commot ly present, indicating definite evidence of 
obstruction, and when the stricture exists in the lower part of th 
° 1 } ] 1] ’ $e e *? “1 ncrer 
tour or five coils I tended DOWeL WII J MILICe a LAcicie aTranye ( 
thev lie, side by side, running transversely across the abdomet S f 
dulness is exhibited the position of the patient is changed, due to the { 
] | ] ] +] ] terns erties } +\t 

content of the distenae OW! ADOVE le Obstructio he symp 
pain, vomiting an tten rapid emaciation her trequent!l 
r’* ? 
“gurgling note the patient and the doctor Blood in the 
is rarely met with, but is said to be most common in the stenosing forn 
existence Of a tumor Is rarel 
discovered On e@xXamining the 
patient Lal owever, re 
ports twO cases 1n ea f which 
I 

; sear tul e ) ; 1] 
was a pal Abit ct Va ( 
tumor. Hinz has al reported 
two such palpable tumors 
When the tumor exists in the 
jejunum the clinical ture has 
often simulated pylor bstruc 
tion leading to il eCTrTOneOUS 
(diagnosis of a lesior nthe 
stomach or duodenu 

Having regard to the nature 
Ol this growth | eelel th, 

led ] 
rounded, slow-growing tumor 
projecting into the lumen one 
is not surprised to find that 
Intussusception ha e Dre 
duced in many of the reported 
Cases. In the wre ! thenant 
type of adeno-carcinoma perforation may occur and a fistulous communi 
may be established between neighboring coils of intestine. Johnston refet 
water color drawings t three cases of carcinoma of the jejunum ma 
sir Robert Carswell in Paris, between 1821 (S31. In all of these perfor 
had occurred (One of them shows a hstulous communication betwee 
jejunum at the seat of growth and the transverse colon 

lhe carcinoid or embryonal tumors. occurring in the small bowel. form at 
interesting group of new growths which were first described. as speci{ 
entities in 1688 by Lubarsch. The histological findings in all cases are su 


ciently distinctive. The cells are spherical or polygonal in shape and ar 


massed together with a considerable amount of interstitial fibrous. tissue 
surrounding the cell PTOUDS here may be some traces ot alveolar for 


mation Many write! believe these tumors are similar in characte to the 
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growths which are described as “ primary carcinoma of the apy 
(Aschoff, Adami and McCrae, etc.) Not only is this true of the hi 
structure, but the gross appearances are very similar. Thus in 
described in this paper the writer at the time of operation remark« 
fact that the tumor, with its smooth surface and firm consistence, r 
the gross appearance of growths of the same type met with in the 
Bunting observed the cloSe resemblance of these tumors to th 
epitheliomata, which have been carefully studied by Krompecher, 
tumors occurring chiefly in the scalp, which do not tend to metast 
which have been considered as arising from the hair follicles o1 
glands Kk wing 
cussed the view 
have been promuls 


to the orig 


O11) 
tumors, suggest 


they may represet 


otopic intestinal 
heterotopic Brut 
glands or hetet 
creath gland t 
cells mav exactl 
duce the islat 
Lange! han 
pancreas. 


These tum 


benign course 


slowly and seldo1 





ate on the surt 
Fic. 2.—Micr pic findings the’tumor described do not tend 
erate metastases and 
recur after removal. The only exception one had found in the liter 
case recorded by Ransom. A woman fifty vears of age had a round 
poid growth projecting into the lumen of the ileum six inches fron 
cecal valve. She had numerous metastases in the liver. The histolog 
growth, which is described in detail and figured in its microscopt 
in Ransom’s paper, would appear to be identical with the tumors 
by Bunting, Lubarsch and others. The occurrence of metastasis 
must be considered as a very remote possibility. 

The carcinoid tumors (often multiple) of the small bowel woul 
to be analogous with the so-called primary carcinoma of the appet 
clinical course and the histological picture would seem to establish 
In a paper which the writer published a few years ago, attention w 
to the somewhat remarkable co-existence of tubercle and the growths 
tion in recorded cases. In that paper one described two cases of 
carcinoma of the appendix in sisters both of whom suffered from tube: 
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the one trom pulmonary tuberculosis, the other had a primaz 


append idherent to a tuberculous fallopian tub his rel 


tuberculosis 1s not ly true of the appendix tumor, but is four 

event tne rec ( cases | tne multiptk umo! the sma re 
Curiously enough the gross appearances often simulate tuberck UT 

and Parcelier reter t two cast in the hterature ( te 


Wrede, respectively, in which tumors of the small bowel wet ( 


i 
carcinoma at operation but which proved by microscopic exar 
tuberculous l I rd case reported vy Chalier the re s¢ ‘ 
multiple tumors in the small bowel (and in additio1 ne in the 


anothet 1 the 

verse olon ) wi 
lieved I be tuberculou 
both at peration 
autopsy ; ul ul ‘ 
quently tiie 
Structure proves ‘ 
colloid wmcel | ul 
Suggests that tubercu 


lous intection, eve : 


Cancel rill 


two cast r care 





of the 1 Oa we] 

accompa! ec] hy 

dobis. Miluer in ii 

vestigating tou 

Cases Of primary cance 

of the ippendix is 

by the resemblance to tubercul u d concludes it the tu 
product of a chror iyperplastic inflammation. chiefly a ee 
angius, nd their | renchymal ells are endotheliu ind not ¢ 
Chen there is th gnificant case re rte Balfour d Watso1 ' 
culosis of the Fall tube in which the « reme ends, which wer 
trom tubercle, showed marked hyperplasia nape Recstie 
into the muscular wall. orevecttine is. thiaieiaincas ee 

Oberndor fet quoted by Bunting) found four dul a ee | 


lleum of a woman wh lied of chroni 


a rather fibrous stroma nd alveoli filled with nol 


| il COll LLe¢ WW 1 pr l rphous cells u I 
author could find no definite connection with the intestinal epitheli 
regarded the tumors as h mphatic endothelial carcinomata 

Che relationship of tuberculosis to cancer has frequently been t¢1 
Ot speculati e enqul Rokitansk, many years ago IS40 ) Me ere 
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was an antagonism between tuberculosis and cancer. In support of his 
he noted the fact that in organs where tuberculosis commonly occurr: 
cer was rarely found and vice versa. ‘Thus in the lungs tubercle ts cor n 
and cancer rare: in the stomach cancer is of frequent occurrence and tubercle 
seldom found, and so he contrasts the occurrence of these diseases in the 


ovary, the salivary glands, the cesophagus, the rectum and the ileun 


each of these organs one or other disease is common and the other rar lt 
1915, Shattock and Dudgeon confuted this theory. They recognize that 

the co-existence of tuberculosis and carcinoma is not a common one, yet the 
two diseases may be present simultaneously in different organs or they may 
co-exist in the same organ. ‘They refer to a specimen in the Royal Colleg: 


of Surgeons Museum in which metastatic carcinoma occurred in lungs w! 
were tuberculous. In their paper they reproduce a drawing showing the 
microscopic section of a tuberculosis of the testis distributed in a sphe1 | 
cell carcinomatous growth. They quote Roger Williams as having coll 
from the literature instances in which the two diseases were present 
same locality. This list includes the stomach, uterus, mamma, liver, larg: 
intestine, rectum, small intestine, larynx, lung and cesophagus. Nevert 
the rarity of this conjunction of the two diseases is shown by Roger Will 
who in 136 cancer necropsies found only two cases in which both di 
existed together. Oecrtel who discusses this subject at length concluck 
the two diseases do not possess specific antagonistic qualities. 

While tuberculosis is seldom associated with malignant forms ot 
it would appear to be a much more frequent accompaniment of thie s 
carcinoid tumor of the small bowel and of the appendix. The gen 
this interesting tumor ts still obscure. From a study of the cases in liter 
the author is inclined to believe that the simultaneous existence of tubercle 
and the carcinoid tumor is more than a mere coincidence and that 
tuberculosis may in many instances, at any rate, play an important 


the production of the tumor formation. 
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INTUSSUSCEPTION IN ADULTS DUE TO THE INVAGINATION 
OF A MECKEL’S DIVERTICULUM 
By Wituram E. Lower, M.D. 


OF CLEVELAND, Ouro 


™ THE CLEVELAND CLINIC 


THe interest which is always attached to pathological conditiot 
originate in a Meckel’s diverticulum, together with the compat 
occurrence of an enteric intussusception due to inversion of this at 
structure, has led me to report the following two cases which hav 
in my own surgical practice, one many vears ago, and the second w 


current vear. 


Case | The first of these patients was a man, forty-three veat 
vear had -had attacks of pain in the upper abdomen with some vomiti 
thought to be due to indigesti These attacks had been of moderate 
ten days before | Saw him 1 col sultation when he had a severe ittac] 
vomiting with some abdominal distentio1 This attack lasted from two t 
the severe pain continuing throughout that period. As soon as the attack pa 
the patient went back t vor vo days later vomiting began agai 
three hours hive davs later notnet ittack somewhat less severe than t 
lasted for four hours and again five days later the final attack occurred 
severe that the patient had to be carried home and a physi ian called evel 
for two hours. Examination revealed that there was some distention an¢ 
mass in the right upper abdomer here was not much rigidity and only a 
of temperatur« The attacl mulated hepatic colic but the fulln 
was not like that which would be caused by a distended gall-bladd \ 
operation was advised; the abdon vas opened by a right rectus incision whi 
an ileoczecal intussusception about one and one-half feet in length, about 
intestine being involved. It mpossible to reduce the intussuscept 
manipulation It was therefore resected and an anastomosis of the ileun 
verse colon was mac Dissect I f the re sected portion of the intestine 
in addition to the ileoczecal intussusception there was an enteric intussuscept 
inches in length and that the cause of the intussusception was a1 
diverticulum rhe patient made a good recovery from the operation and 
entirely well 

Case Il The second cas is a woman, forty-four vears of age 
repeated attacks of colic for six months before I saw het The attacl 
epigastrium and raciated to the ppendiceal region The last attach hegat 
before she entered the hospital. She never had anv vomiting until th 
operation The pain was more or less rhythmical. spasmodic recurrences con 
every five minutes. The patient was severely constipated and had consick 
ism The abdomen showed 1 rigidity, but was slightly distended and had 
consistency There were no palpable masses and only moderate tendern 
abdomen especially over the right kidney area 

Exploratory operation was performed and an enteric intussusceptior 
which could not be reduced Resection was therefore performed with en 
tomosis. The intussusception was approximately fifteen inches in lengt! 


inches of the intestines, which revealed an inverted Meckel’s diverticulun 
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NTUSSUSCEPTION DUE TO MECKE!I DIVERTICULUM 


\s lar as | have been al le LO discover, only =e) clearly define 


intussusception due to an inverted Meckel’s diverticulum have beet 


in the literature. Hertzler and Gibson (1912) collected 15 cl 
cases with reports of six others which they consider doubtful | list 
should be added six others reported respectively by Fauntler: Ye 


Greenwood, Johnson, Hood, and Vickers, and a case re} 


} ; ter . probabl siieente 
Stone,” which is of interest, as it probably illust 


process which, 1f 1t had contmued, would undoubtedly have caused a « lete 





invagination of the diverticulum with a resultant intussusception. ‘ The walls 


of the diverticulum were cedematous, as it had been inverted, much as a glove 
finger may be pushed in.” A study of these reported cases brings out th 


following pornts which are of primary interest \s would be expected f1 
the more frequent occurrence of Meckel’s diverticulum in males, among thes: 
52 cases, it 1s stated that 34 were in males and 9 in females: 11 were betwee 
10 and 20 years of age, 21 under 10; the total range of age was trom 7 months 
to 39 years, the average age being 13 vears My own cases, therefor: 


older than any thus fat reported, Chis point is of primary interest 
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indicates that in contradistinction to the usual incidence of intussu: 
intussusception due to an inverted Meckel’s diverticulum is in get 
condition pertaining to older children or young adults and that 
expected in more advanced years and there is no reason why it 
occur at any age. 

The poimts in the symptomatology which have impressed near] 
the reporters are (1), the repeated attacks of partial obstruction bet 
culminating attack which led to surgical intervention, in some « 
repeated attacks being sufficiently mild and extending over a period oi 
suggest chronicity ; (2) the absence of blood in the stools; (3) the 
lack of a palpable tumor; (4) the lack of local tenderness. All 
points are of prime importance in establishing the differential 
between Meckel’s diverticulum and conditions which might readil 
fused therewith. As one would expect, the differentiation from appet 
and from cholelithiasis is of primary importance. 

Halstead * calls attention to what he considers to be a characterist 
figuration of the abdomen, “that of an inverted cone, this being 
obstruction of the upper part ol the intestinal tract. The absence 
tion of the flanks is conspicuous during the early hours of the attack.” 
tion is called, also, to the coincident appearance in many cases 
abnormality of the umbilical scar. This, however, does not appear t 
of any importance in the type of cases which we are considering her 
the remnant of the emphalomesenteric duct remains patent and attach 
umbilicus, intussuscepton through the umbilical opening may readil 
Intussusception of this type, however, would occur most frequently in 
children. If the diverticulum remains attached by a fibre or band 
umbilicus its invagination could hardly occur, although in such cases 
be noted later, inflammation of the mucous membrane and its opening 
cause a partia! inversion of its serous lining with a resultant intussuscept 
Excepting when the diverticulum is non-adherent to neighboring structu 


or is not attached to the umbilicus by bands or a fibrous cord, this t 


intussusception, therefore, need not be considered, although in such 
other types of obstruction may readily occur such as volvulus o1 
obstruction due to the catching or binding of the intestine about 
one of these attachments. | have had several such cases. 

The manner in which the process of invagination of the diverticulu: 
initiated has been discussed by different writers, DeQuervain believe 
it is due to a type of suction produced by the rapid passage of the « 
of the small intestines past its opening whereby a partial vacuum is p1 
within the diverticulum. Apparently this view is shared by none of th 
writers among whom the consensus of opinion seems to be that in\ vil 
is due either to peristalsis of the diverticular walls in an effort to exy 
contents or, and this is by far the most frequently accepted opinion 
inflammatory process about the opening of the diverticulum which 
thickening of its walls, this process gradually extending so that the mu 
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especially in voung adults. While it is not advisable always to searcl 


unusual condition, nevertheless, the possibility of an unusual conditi 
always be borne in mind. 
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ANATOMY AND TREATMENT OF REDU¢ IBLE OBLIQU! 
INGUINAL HERNIA 
Evior, Jr., M.D 


By ELLSworTH 
N.4 


New Yor! 


‘ 
( il 
' 
ne when the 
re 
. ‘ I v he i 
ul icqul 
1; 
I ‘ ul | ( 
| esulting 
{ 
( 
{ Cl © 
| 
7 é 
( 
{ ~( 
1 
7 17 ri 
rhe { ‘ ‘ OU 
is 
t wil 
r 
u 
; 
{ | f { . 
i¢ ( 
Ww! whe 
if W 
| ast 
Li 
( r F 
- 
1 
the = ‘ l 
1 ‘ , 
\ i< ) 
| 1 Oo ct ‘ 
+} , , ga 
ect ngu 
( 
} 
e Sat 1 
he sie ‘ 1} l 
1et é ‘ | nia 
iri 
| 
! is mY 
| 
‘ the 1 ‘ 
Wes W 
I ul tol ¢ C 
}, 
‘ t1o1 ¢ 
‘ 2 ¢ 
] } 
, Ww llust1 Ted 
e ( 
},] ‘ 
i 1¢ 
me { 4 \ ( ‘ 1 lic 
| 1 j ‘ ‘ , lic , 
incl Y ( { “ t sta e lows 
; ues S it em ( 
SS 
] } 
| WS ms we 
ne ¢ nstat 
} 
; 
hse 1 ¢ ne | oe the ute! ’ 
1 
‘ 





ELLSWORTH ELIOT, Ji 


Appreciation of this relation of the sac to the cord in incipient 
hernia facilitates the identification and treatment of the sac and 
forestalls the possibility of its being overlooked with consequent fa 
cure the patient. Not that a sac can invariably be demonstrated, ever 
an expansile impulse has been observed over the imternal abdomit 
The writer has records of two such cases in which no sac was found 
of which a dilated and tortuous varicocele, extending upward into th 
canal, probably accounted by the overdistention of the affected vein 
act of coughing for the expansile impulse simulating that of an 
hernia. The writer at least is convinced that the occasional absenc: 
sac 1s not due to the spontaneous reducibility of both sac and its content 
the sac, no matter how diminutive, is always distinctly attached I 
connective tissue to the adjacent cord from which, however, it can bh 
separated by blunt dissection. 

The deep epigastric vessels skirt the lower and inner portior 
circumference of the internal abdominal ring. While this constant rel 
properly emphasized in all descriptions of hernia, the importance of the 
in contributing to the strength of this region 1s rarely if ever mention 
is well demonstrated in the so-called pantaloon type of hernia in wh 
peritoneum protrudes on either side of an unyielding vessel, and it 
in old and extremely large hernize that the vessels may eventuall\ 
displaced through the sheer weight of the hernial contents. Contributn 
they unquestionably do to the strength of the inguinal canal, the w 
believes that the intentional division of these vessels in the treatment 
sac of a pantaloon hernia favors a recurrence and should never be don 
these rather unusual cases, the neck of each sac should be ligated separ 
leaving the intervening vessels intact, or if possible, the smaller sac should 
drawn down in the larger, leaving the vessels undisturbed. 

No consideration of the anatomy of congenital hernia is complete w 
emphasizing its occasional association with undescended testis. In the 
common type of this condition the testis lies within the inguinal canal |» 
the process sacciformis which extends well below the level of the exter 
In this condition, in the writer’s observation, there has never been any 
ation or even narrowing in any part of the processus sacciformis, 
opposite the internal ring where in the normal descent of the testis 
is usually complete at the time of birth. That such occlusion may occur v 
the testis is still undescended is conceivable, and several such instances 
heen observed by friends of the writer. It must, however, be so rar 
to modify the fact that in every case of undescended testis, the preset 
the associated hernia alone justifies operation. 

In the operative treatment of inguinal hernia the “ Bassini” princip! 
won a well-deserved general recognition. At the same time its actual t 


has undergone certain modifications. Of these, one advocated by the wi 


is designed to strengthen the region of the external abdominal ring 
in which perhaps recurrence is most frequently observed. In the 
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The second modification to which the writer has referred is 


restore the normal dimensions of the inguinal canal, especially in 


herniz, in which that canal may have been dilated to several times 


size by the more or less constant presence of hernial contents 


satisfactorily affected by an overlapping of the divided external 


aponeurosis, usually bringing the lower flap superficial to the uppe 


I 
only sufficient space for the adequate accommodation of the cord 


The writer wishes to emphasize the wisdom of the ligation 


at a level with the internal ring, just distal to the deep epigastri 


lt the neck 1s of large size a running suture may be used as in 
dS s 


of any divided peritoneum. Ordinarily the neck of the sac, well dray 


is transfixed and ligated on either side. Other steps in the operatio 


differ essentially from those generally employed and are fully den 


in the accompanying illustrations. 
The writer opposed to the use of non-absorbable material, 


chromic gut sutures for many years—the heavier No, “1” for tl 


mation of the conjoined tendon to the spine and fine No. “o” for 


sutures. An early experience in which silkworm gut was used is 
for this preference. In this instance, a typical “ Bassini” for 
bubonocele in an adult male, the patient developed and succumbed 
after operation to a rapid acute general miliary tuberculosis. Al 


wound gave every indication of having healed primarily, examinati 


a small puddle of pus around each non-absorbable suture. It is quit 


that, in the patient’s condition of low vitality, a similar result 
followed the use of plain or chromic gut. The writer is convince 


that the approximation of the conjoined tendon to the shelving 


be effected without tension by a preliminary suture of that stru 


pubic spine as already described, and the danger of cutting throug 


suture line with or without pus thereby averted. 


ryitre 


Opinions differ as to which factor or factors the success of tl 


operation is due. All seem to agree that a high ligation of the sa 


of the internal ring is most important. Before the introduction 


operation, recurrence, after ligation of the sac at as high a point 


without division of the external oblique aponeurosis, was usually a qu 


months even when the operation was followed by primary union 
The approximation of the conjoined tendon to the shelving 
considered by many a measure of considerable value. The fact 
rence frequently appears near the inner extremity of the scar at a 
] 


this approximation in the typical Bassini is least satisfactory a1 


carried out under considerable tension, seems to justify the con 


approximation of these structures contributes materially to the st 


this part of the abdominal wall. In a paper published in the Tra 


the Am. Surg. Assn. for 1923, Seelig seeks to prove by animal es 


tion that union between muscle and fascial structures. even in tl 
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allowed to operate on those recurrences for which they are held res} 
it is frequently difficult to be certain that any special recurrence 1s 
result of faulty technic in the primary operation. Some years 
told by a member of the staff of a hospital in this city to which a « 
number of patients with recurrence applied for relief that in 
majority of these patients the primary operation had been done in th 
hospital by internes without proper supervision. An error to 
inexperienced are exceedingly prone is to mistake the upper part 


cremaster for the conjoined tendon, leading necessarily to 


an entire 

a proper suture of that important structure. It 1s only when the 

of the primary operation has not been defective that observations reg 
the relation between the conjoined tendon and shelving border can 
value and in such cases operated on primarily by both himself and coll 
the writer has found, except at the point of recurrence, so close and 
union of these structures that sharp dissection was necessary to identi! 
prepare them for resuture. In the discussion of Seelig’s paper, Dow 


Lvle reported cases in which the union of these structures was so fir 


separation was impossible and Coley has reported similar cases in hi 
of Hernia in Progressive Medicine, 1924. 

While Seelig does not believe in the approximation of muscle to 
rosis, he shares the general belief that the union of sutured aponew 
fascial planes is much more satisfactory. The overlapping of the uppet 
lower flaps of the external oblique aponeurosis as practised by th 


after a careful removal of all lining areolar tissue not onl 


restore 

normal dimensions of a dilated canal, but adds materially to its str 
as well. 

\s an addendum Or al alte rnative to the suture ot the conjomed te 


to the shelving border, various observers have emphasized the valu 


careful approximation of the transversalis fascia This is desirabl 


the edges of the fascia can be identified, which is not alwavs an eas\ 


This fascia. however. is closely united to the deep surtace of the 


tendon and is necessarily approximated to the shelving border by the 


joining these two structures, leaving, in the vent of union, a more « 


fascial barrier than when the fascial edges are united alone as_ wel 
avoiding the danger of puncture of the external iliac vessels with the 
of which vessels the transversalis fascia is continuous below 


Another measure, evidenth great value, with which the write 


no experience, 1s the use of detached long fascial strips in the suture 


deeper planes. This was originally practised by McArthur, of Chi 
the latter eighties when antiseptic surgery flourished and infection was 
mon. McArthur tells me that he utilized threads from the aponeu 


the external oblique, in place of the uncertain catgut to which the infecti 


been ascribed, and with excellent results. Gallie much more recently en 


strips from the fascia lata and where close approximation is impossibl 


146 


XI 
out tens > 
This me he ¢ 
a consica¢ ul 
other SsuUTY 
use | t ‘ 
in rest I 
or veryv i ( ( 





Mmygulna hi \\ 

such flap \ st 

metl ( ( 

ot the cl in| 

transplat \ ( ( 

approximat ( 

nly unc rT’ t¢ ( 

> » | ; ] 

rence has Wet l 

some sucl proc re 1es 1 
lhe pre Ver Wi 

question ot thi 

he ° Rat rr 

nernia i> ( il ve] 

relieve. rormes r cat 

era almost eve ‘ Wi 

intection, | recurre Vibert 

recurred w ( hat 1 

] | 


delaved for mue 


Int. oblique 


énd trans. 


¢ 
{ ~ \\ 
( j < 
4 } w | 
b 
ete r ( ps | 
eatin | 
by sil 
\ ( a { 
‘ el} +4 
( | the s( 
+} ; 
I] ‘ 
1+] , 
ugn oO 
(oT) l 








ELLSWORTH ELIOT, Ji 


ot asey 


truss was usually preferred to operation. With the advent 
gery, and especially after the publication of the Bassini method, the 
of operation rapidly increased, the larger number of cases being 
cured or remaining free from recurrence for years. To be sure, 
wearing of a truss for a vear or two, a hernia might occasionally 
or at least give no indication of its presence. The writer recalls 
of a good-sized reducible inguinal scrotal hernia in a strong young 
which a truss was worn for a year. It was then discontinued, and 
thirty-five years have passed by, there has been no indication 
at any time since the truss was discarded. A similar result was 
in a case of a femoral hernia in which after an interval of te 
hydrocele of the original hernial sac was excised, at which time 
munication whatever between the sac and the peritoneal cavit 
demonstrated. Cases of spontaneous cure are frequently observed 
ie fae 


( 


genital herniz of infants in which the usual pre-natal closure of the | 
sacciformis does not take place until some time after birth. For tl 
the writer believes that operation before the third or fourth year 
only in those cases in which the hernia shows no decrease in siz 


in patients of advanced age operation 1s indicated only where a truss 


form of suspensory apparatus fails to keep the hernia under « 


writer recalls a voluminous reducible inguinal hernia in a male 
eight which confined the patient to a recumbent position in be 
This was so unendurable in a patient otherwise still strong and acti 


alternative of an operation was accepted, and although eighteen mot 
ward recurrence had taken place, it was of small size and easily 
a truss. The possibility of a hernia increasing to such a size a 

finally uncontrollable, notwithstanding the wearing of a truss for n 


is, in the writer’s opinion, sufficient justification for operation 


inguinal hernia in patients otherwise healthy in whom the reparati 


still unimpaired. The writer has repeatedly operated on patient 
unintentionally neglected to observe proper supervision in_ the 

of a truss, in which, the hernia, as it increased in size, had slippe v1 
behind the truss without the patient’s knowledge. At best, even a well 


truss is a nuisance and requires constant skilled supervision to 
effectiveness. As patients reach the fifth decade and inguinal 


formerly flat, become convex from adipose accumulation, the diff 


accurate adaptation of a truss is correspondingly increased and frequ 
source of much annoyance, especially in hot weather. 

The question of the final result in the operative treatment 
hernia is of the greatest interest. The writer presents no statisti 
cially in adults is it difficult to keep trustworthy records, for these 
frequently move and pass from observation. The writer has been a 
former patients, on whom the operation was done in this city, on 
of cities in the Middle West, and even as far away as London. It 
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rence lhus several ye s ago the writer operated on a young married w 
during the third mont t her first pregnancy for an oblique inguinal 
in which the sac was beginning to protrude through the external ring \ 


a vear alt 


patient ha moved t e western part ot the State, this could not he 


hrmed by a persor hninatiol lhe patient, | wever, placed 
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in the writer's care and proved, on operation, to have a good-sized fe1 
hernia on the same side, while the original inguinal hernia showed n 

of recurrence. It is needless to emphasize in accuracies of statistics 
differencies in the age of the patient, the duration and type of the her 
variations in the muscular development of the abdominal wall and 
factors which influence the strength of wound repair. Perhaps in syphil 
the success of a herniotomy is more satisfactorily tested than 1n healthy a 


In a case of this character nine vears ago, the writer used a local anzsthet 
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an operation for a moderately sized reducible direct inguinal hernia exte: 
into the scrotum, in which the wearing of a truss had become intolet 
While primary union was secured, the post-operative course was m 
from the ninth to the fourteenth day by an irregularly high temper 
accompanied by a sudden enlargement of the liver, which extended like a hug: 


sponge, 4 inches below the costal margin and which, as the temperatur: 


sided, as quickly returned to its previous size. I am told by the 

physician that this patient still indulges in occasional alcoholic sprees 

that each one 1s attended by a similar disturbance in the size of the liver and 
by an irregular temperature. Notwithstanding this habit, however, and 


persistence of a markedly positive Wassermann, no recurrence of the hert | 
has taken place. 

Perhaps the best criterion of the value of herniotomy is the verdict 
lay public. When patients, usually of the laboring class, voluntarily se 
an operation which means confinement to bed for at least two weeks wit! 
subsequent period of enforced idleness of equal length, it is indeed an 
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BROKEN-DOWN ABDOMINAL INCISIONS * 
\ METHOD OF CLOSURE 
By Artruur M. Surpiey, M.D. 


or Battimore, Mp. 


BROKEN-bDOWN wounds have always been a very serious mishap in al 
inal surgery. I have seen a considerable number of these accidents 
in the various services 
University Hospital and 
majoritv of these patie: 
fatal termination has been the 
result. Therefore, | hav ( 
particularly anxious t 
some method whereby thi 
come might not be so 
trous. Somewhat difi 
methods of abdominal closur 
are used by the different 
ators. I believe that tight 
of the sutures, thereby 
ing a certam amount 
crosis, 1s a factor in a larg 
number of these broke1 wi 
incisions. Most of thes 
patients, however, have 
some post-operative comp! 
tion, either pneumonia, some 
disturbance in the kidney 
tion or a persistent coug! he 
wounds, of course, are le 
to do well in patients wl r 
emaciated or whose resistance 
before operation has been low 
ered from any cause. [1 
own experience, there is hard| 
anything more disturbing thar 
to be called to see a patient w 
a broken-down abdominal 


sion with protrusion of coil 





the intestines in the dressings 
Pic lhe edges of the wound 
usually necrotic, the different layers of the wound are more or less sealed 


* Read before the American Surgical Association, May 4, 1925 


b52 





{) ) 
1 vethe © ¢ ( ( u 
Phe pat usu 
oiven I uch a \ I i ( ( é 
slee] Is estin 


one atten 1 

ure ol | W hi (@ 
necrotic eagt Ur witl + 
uniol init lew Cl ; / 


-~ 


=< 


is que ( ~ 
urged 1 col 
coughing ect 


caine to1 cistance out 
three inches arous the 


wound Lhe ntest are 





then gently pushed ui 


within the perit 


and a quadrilateral piece of gauze containing about eight lavers. a le 
than the pening 11 peritoneun . ther place - top of the 
intestine just below the level of the peritoneun hig, 2.) his 
turthet Protrusiol Uri ntestines and also acts as a drain interru 
sutures ot 22 Sil vire are then intro Lice thr ugh the entire 


ot the abdominal wal tarting about an inch to an inch and halt 


the skin edge and coming out through the peritoneum just 1: al to the 
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margin. (Fig. 2.) The wire is then introduced through the entire t! 
of the abdominal wall on the opposite side in the reverse manner. u 


large curved needle. These sutures are placed at about one-half inc! 


and an ordinary bone button is threaded over each end of the wir 

wire is drawt 
ately tight by tw 
a matchstick dov 
the button. lig 
The se intert 
wire sutures 
side of the la 
gauze which thet 
protects the un 
ing intestine 
erosion by the 
and prevents 
intestine frot 
truding betwee 
wire sutures 
other  longit 
piece Ort gau 
placed dow: 
wound external 
wire. This st 
narrow and is 
for drainage 
not hoped t 
mary union |x 
of the necrotic ¢ 
(Fig. 4.) Che 
of the wou 
then approximat 
tightening 
After a tew 
when the w 


01 
healt! 





edges are 


Fic 


red and granulati 
present, the gauze under the wire becomes loose and can be easily ren 
The wires are then further tightened in order to closely approximate thi 
terior or peritoneal layer of the wound. (Fig. 5.) A small pack of gau 
left for a few days longer, external to the wire for drainage. By the e 
ten days all gauze can be removed and the wound edges closel\ approxin 
after which union takes place by granulation rather promptly. Five 
have been treated successfully in the Surgical Clinic of the Universit) 
pital, Baltimore, Md., by the above method. 
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coils of small intestine were found in the dressings. I was called to see him a 


edges of the wound heavily infected and covered by exudate. The coils of th 
were also covered by exudate and there was considerable discharge. The wound \ i 


by the method described above and this patient also made an uneventful re 





Case II1.—This patient was a 
| who had been shot in the abdom 
/ 7 F hour before admission. His wound 
\ e i was in the upper abdomen and a 
\ é incision was made. There was a p 
ne wound of the stomach and considerab! 


} FE rhage from a wound in the mesente: 
/ e) perforations were sutured and _ the 
e 
. closed without drainage This patie 
~ ‘ . 


o developed pneumonia with a= great 
cough. On the twelfth day following 
; . ation, his wound broke down with pr 
f e of a number of coils of small intestir 
f oe) same operative procedure was perform 
local anzsthesia and he also mace 
y . recovery 
/ 1 @ Case I\ This patient was ope 
‘’ by Dr. ¢ A. Reifschneider for acute 
A titis. The gall-bladder was distet 


acutely inflamed and the head of the 


\ was enlarged and indurated. Chole 
\ was done The abdominal incisior 
around the drains Plain catgut wa 





the peritoneum, chromic gut in the 


silkworm gut through the sku ’ 
# ‘ tissue and fascia The skin was suture 


i 
, \ } interrupted silk. He was having 
; . . 7 
v. ‘ 4 valescence, the drains were a ut 
- abdomen was soft until the fourtl 


1 


ope ration when he developed one 
which became progressively worse 
seventh day after operation, he suffer 
pain in his incision The nurse not 
blood in the dressings and when tl 
examined there was protrusion of th 

in the incision. Doctor Reifschneidet 
patient immediately and there was rat 
than the usual exudate because the w 

a drained one. The intestines, howe 


lean and glistening A secondar 





done atter the manner described aly 


was removed on the twelfth day ()1 





p wire was removed twenty-six da) 
operation and the remaining ones ren 
month after operation He has been seen from time to time since the « perati 


had no further trouble from the incision 


Case V.—This patient was operated on by me. He was a white mar 
vears of age, who came in witl i diagnosis of pyloric obstruction Ll 


great deal of weight from starvation at the time of admission, and at operat : 


extensive carcinoma of the pylorus was found which caused almost complete 
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PARTIAL RESECTION OF THE KIDNEY* 
By Epwarp Starr Jupp, M.D 


or Rocuester, Minn 


ReEseEcTION of the kidney has been only rarely performed in recent 
During the period of evolution of renal surgery, partial resection w 
infrequently advised and carried out. Czerny performed the first 
resection for a tumor of the lower pole of the kidney in 1887. Later Kur 
resected the lower pole of a kidney for echinococcus disease. Kuster r 
thirty cases in which a partial resection was performed: four for tuber 
two for stone, three for hydronephrosis, and five for tumors. Eighteer 
patients improved, seven did not improve, and five died. Apparent! 
results following partial resection did not find favor with the surgeons « 
day as very little further is to be found in the literature concerning the su 
The mortality in this type of case (16 per cent.) was comparatively low 
early period of renal surgery; nephrectomy was then being performed wit 
mortality of from 25 to 35 per cent. 

We know now that in the presence of a tuberculous process or a ne 
nephrectomy should be performed whenever possible. Under ordinar 
cumstances, if the opposite kidney is functioning normally, resection 
diseased area with an attempt to preserve a small, possibly infected frag: 


of a kidney, is not entirely satisfactory. Such an operation entails cor 


able risk and not infrequently a secondary emergency operation. © 
other hand, there are certain cases of localized infection, formation 
and limited hydronephrosis which would readily lend themselves to a 
resection of the affected kidney. 

Young recently reported a case in which he had resected the upper 
of the right kidney for localized pyonephrosis and stone. The kidne 
been operated on previously and there were extensive adhesions. <A 


depression in the body of the kidney suggested duplication, but the pel 
single. The patient was cystoscoped some time later; the remnant 
kidney was functioning, although apparently reduced. Young also 
case reported by Konig in 1919, in which resection and suture of the att 
upper pole were performed and a stone removed. 

A few years ago, Hinman made a most important contributiot 
experimental studies of compensatory hypertrophy ; these have since beet 
tially confirmed experimentally, and our clinical evidence supports his « 
tion. His experiments show that renal reserve and compensatory hypertt 
effect a counter-balance following unilateral nephrectomy, and also tl 
unilateral diseases without nephrectomy, an additional factor which h 
renal competition is active in the final readjustment. He believes tl 

* Read before the American Surgical Association, May 5, 1925 
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have a very important bearing in operating in cases of bilateral renal lit 

and hydronephrosis, and especially in performing resections. It 1s UIs ) 
that to resect a kidney when it is known that the opposite kidney | ng 
practically all of the work will not be advisable. The only thing to be 

by saving a piece of renal tissue in any case in which the opposite 


is uninjured would be the slight protection which it would offer in 





Resected seément 


trauma to the good kidney. Undoubtedly in some of the cases in wl 


resection was performed, there was immediate atrophy of the renal tissu 


saved, because the opposite kidney was enlarged and perfectly capab! 
carrying on all of the work. 
In an occasional case, partial resection may be the only operation 


sible; the diseased portion may be associated with, or be part of, the 

remaining functioning segment of renal tissue, making it essential to conserve 

as much of the kidney as possible. This was true in one case in which th 

right kidney had been removed and the left contained a localized pyonephrosis 


and stone. The work of Tuffier, thirty-five vears ago, justifies such an 
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content was normal and remained normal thereaftet The only other sign 


disturbance at any time, in spite of the intervening protracted labor, was a 


albumin. This case seems to demonstrate definitely that a part of one kidney 





Renal artery. 
Pelvis.. 





for normal renal function, even if there is an added hazard. such as n 


pany pregnancy. 

Resection is often indicated in cases of double kidney. The position of th 
double kidney does not differ from that of the normal kidney, and its relatior 
to normal surrounding structures is similar. The double kidney, however, is 
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tissue excised from the segment which | proposed to save, only to fir 


the tissue contained tubercles. Sometimes a cicatricial band separate 


two segments, grossly walling off the infected area and apparently 


an ideal condition for operation. Resection in the presence of any « 





Hudto-ureLer 





Normal ureter & 


Lower portuor 


infection is likely to result ir 


a stormy post-operative course, and « 
nephrectomy may be necessary later. 

Opening into one of the calices or the pelvis may cause a urinat 
This often occurs in cases in which a resection is done, but the sinus 
promptly and it is likely that as the technical steps in the operative pr 
are developed, this difficulty will be eliminated. 

The segment which remains must have a sufficient blood supp! 


most cases in which the pelvis is completely divided, the parts have a si 


blood supply. The arteries arise from the aorta and the veins extet 
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I (LL RESEK¢ () OF TH \ 
the vena cava Phe eased segment, generally 1 Ipper, ma r 
} than the remaining lO, aly Mla recelyve l mall branch 
aorta or trom the matt renal arter) the main ranch ot whicl el 
larger segment and tut shes suthcient blood to permit re sectio! I ( 
studied the blood supply in thirty-five cases of double ney ;1in fittes 
one arter\ supplied h segments; in htteen there was an arte! 
segment, and in five, three arteries supplied both segments 
In operating, the mey 1s appl ached thre ugh sterolateral 
its mobility will depend on the vascular pedicle, the extent of the les 
amount of perinephritic adhesion he vascular connections to the 
segment are first examined to make sure that they are idequat Lhe pr 
to the remaining segment is then clamped, cut, and ligated \nomal 
vessels are not uncommon and must be looked fo lhe kidney shou ( 
resected through normal tissue, and a portion of this tissue left attach 
the segment to be removed in order to avoid possible error and 
Sometimes the diseased segment mav_ be composed -merely of a 


hydronephrotic sa ntaining little or no functioning renal tissue 
dilated sac may be peeled from the remaining |] 


simple cyst he 1 


f 

j 
- 
=> 


ble interrupted or mattr 
suture which dips deeply into the renal tissue \ny bleeding, o1 
not well approximated, may be controlled with a ru ning stitch he ar 


resection 1s then covert Va portion of the fatty 


the line of suture he area of resection may 
drainage tube is use 
If the bifurcatio1 high, the ureter mav be 1 


the juncture of the normal uretet Care must be 1 
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ureteral obstruction in cases of complete duplication, it is generally at ti 
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vascular pedicle to the upper segment was clamped, ligated, and cut The upy 
of the kidney was removed, the line of incision passing through normal ret 
The slight bleeding which occurred when the kidney was divided was controlled 
tinupus and interrupted sutures The wound was dry at the completion of th 
The segment remaining wa 


—J to about two-thirds of a norn 


Che wound was closed with 


; 
V 


drains; these were removed 
eighth day. The patient had 
eventful convalescence (one 


he reported that he had had 1 


WP NW 


= urinary trouble (Figs. 5 at 
if <= Case WI—Pyuria with O 
i. S lack , hille j 
S [tia RS | CHUIS and 
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had frequency lor tour yeat 


wii 
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Ss S one time difficulty in voiding 
Sess ; 
~*~ S the last vear she had ach 
Ss . ‘ ‘ 
| / , 4. In the left lumbar area and upp 
rtion ? men Qn examination the right 
: was palpable. The urine cont 
j ; moderate amount of pus, but rer 
/ f , 
ee ' tional tests were normal ine 
grams of the kidneys. uret 


bladde r were negative 
Cystoscopic and pyelog: 
aminations revealed complet 
ot the left pelvis and uret 
lower pelvis was slightly di 
infected, and the ureter fron 


ment entered the bladder later 





/ above the orifice from the upp 
ment There was practically 1 
in the lower segment Phe 
normal from the upper segn 
was functioning well he 
ney was normal 
The left kidney was ex 
through a posterolateral mcis! 
kidnev delivered well into tl 
and was tound to be duplicated 
definite line of demarcation bet 
7 two segments The upper segmet 
normal It was of good x 
a complete blood supply lr} 
Fic. 7 Atrophic lower seg! all ‘A kidney was not dilated and was not 
wit! complete dupl ation of the uret "he ureter to the ureter of the lower gt 
ike two complete spira ne at nd t a than 


lower .segment was sac-lik 
filled with fluid during the cystoscopic examination, it was of fair size, but at 
was found to be atrophic and contracted. It received an artery from the a 
renal vein from this segment connected with that from the upper segment. 1 
segments were separated by making an incision at the sulcus. The vascular pedicl 


lower segment was clamped and cut, and the ureter was cut and ligated about 12 en 
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the kidney Che inci is drained but healed prompt \iter opera 
father, wl Was a Pp clan, stated that tl vas the first time since childhood 
urine had not containe nus Figs. 7 and 8) 

It Was my inte [ [ discuss here o1 resect I I the k al 


upper 
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of solitary or doubl kidney, but I wish also to relate my experience 


resecting horseshoe kidneys. The problems encountered in making a diag 


nosis in such cases and the plan of operative procedure are quite different 
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from that in the ordinary cases of renal disease. The numerous and 


lous vessels, and the fixation and location of the renal mass make an anat 


recognition of horseshoe kidney necessary in order to carry out succes 
any surgical procedure. The blood-vessels and the pelves in horsesho 


neys lie anteriorly. In some cases there may be a single artery fro 


aorta which divides and supplies both renal masses. Accessibility for su 


intervention in a horseshoe kidney varies inversely with the degree of! 
In most cases these kidneys occupy a position median and caudal to 
kidneys. The more complete the fusion, the lower the position. 
is best to approach the horseshoe kidney through an anterior incision. 

| have performed resection in nine cases of horseshoe kidney. The 
diate risk of the procedure, if the infection is rather extensive, is fairl) 
In one case tuberculosis was present, but it seemed to be confined t 
segment only. In this case, the wound drained freely for several n 
and then healed permanently. The last report gave no evidence of a 
rence ot the tuberculosis. 


’ 


Case 1V.—Horseshoe Kidn \ man, aged thirty-five, had had a traumat 
of the right kidney repaired in December, 1916. Since then he had had repeate: 


of pain in the right lumbar region, and sometimes severe colic. He weighed 146 


The systolic blood-pressure was 90, and the diastolic 65. The specific gt 
urine was 1.020; there was acid reaction, albumin 2, pus 4, and 1 erythrocyte 
globin was 55 per cent., and the leucocytes numbered 6200. The Wasserma 
was negative; the phenolsulphonephthalein return was 50 per cent 


Rontgenograms oft the kidneys, ureters and bladder disclosed a large stone 


kidney. <A diagnosis of right calcareous pyonephrosis was made May 28 
wound was opened and white mucus discharged. 

\ right subscapular nephrectomy was performed June 6, 191 \ poster 
incision was made. Right pyonephrosis was found with chronic nephritis. Th 
removed, was small and atrophied, weighing 68 gm. There was considerable s« 
about it, and it contained a pyonephrotic sac 3 cm. in diameter. The kidne 
stripped out from its capsule. No stones could be felt in the pelvis of the kid 
the ureter, and there was too much infection to warrant exploring the pet 


at this time. 

The patient returned April 7, 1921, because during the last year he had had 
attacks of pain in the left renal area with fever. He weighed 153 pounds. Th 
blood-pressure was 108, and the diastolic 68. Urinalysis revealed a specific gra 
1.016, acidity, albumin 3, pus 4, and 1 erythrocyte. Hemoglobin was 80 per « 
the leucocytes numbered 7800. The phenolsulphonephthalein return was 45 per cent 
hours. R6ntgenograms of the kidneys, ureters, and bladder, showed a larg 


over the right renal area. A cystogram revealed pus 4 on the right sid \ lead « 


was passed up to a stone, 4 by 4 cm., at the ureteropelvic juncture The urete: 


' 
ty } 


dilated 4, and acting as a diverticulum. The patient was advised 
right ureterectomy. 
April 13, 1921, a right rectus incision was made, and a partial nephrecton 


ureterectomy performed. An iodoform gauze pack and two drainage tubes wer: 


The lower end of the right ureter was exposed and divided, and ligated with cht 


catgut. Dissection was carried up to a pocket, apparently a horseshoe kidney, cont 


a stone. The right part had been removed previously. The stone was apparent! 
pelvis of the kidney. A piece of renal tissue, about 5 by 3.75 cm., was removed 
the lower pole of the right kidney which extended across to the spine Phe 
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half of the kidney was soft and about half the size of the upper. The ureter 
and inside the pelvis it contained a papilloma. The sound ureter ran poste: 
diseased one, and entered the bladder below. The sound ureter passed behi 


the outside of the diseased one at the brim of the pelvis. The blood-vessel 
half were distinct from those of the upper. The line of demarcation be 
diseased and sound ureters was well outlined. Catgut was used to tie th 
to suture the kidney. One cigarette drain was inserted 


The patient was examined again April 2, 1912, when he complained of s 


over the left kidney \ cystogram revealed a double ureter and pelvis ot 
side. Function was good on the right side, but only fair on the left. The ren 
the left kidney was removed April 4. It contained a chronic infarct and w 
nephrotic. The patient was seen several times afterward, and the urine alway 
pus. He died January 31, 1924, from renal insufficiency 

Case VIIl.—Bilateral Duplication of Ureters and Pelves \ woman, ag 
one, came to the clinic May 30, 1918. Her appendix and right ovary had beet 
fifteen years before. Two and one-half years before, she had had acut 
bloody urine for eight weeks. During the last year she had had _ seve: 
of fever, pain in the left renal area, and much pus in the urine. One mont 
there had been a severe attack o1 pain radiating to the bladder 

The patient weighed 146 pounds The systolic blood-pressure was 160 
diastolic 100. Urinalysis revealed a specific gravity of 1.012, an acid reactio 
pus 2, and red blood cell 1 Haemoglobin was 609 per cent., and the leucocyte 
5000. The phenolsulphonephthalein return was 60 per cent. in two 
Wassermann reaction was negative Rontgenograms of the kidneys, ureters 
showed multiple shadows in the leit renal area. A cystogram and pyelogram 
bilateral duplication of the ureters and pelves, multiple stones in the lower pel 
left kidney. The differential phenolsulphonephthalein return was 10 per cent 
left upper pelvis, and only a trace from the lowe The return from tl 
Was 35 per cent. 


3 
A partial left nephrectomy was performed through a posterolateral inci 


1918. Four rubber tissue drains were inserted. The left kidney contained t 


the lower half consisted ota hydronephrotic Sac, about 12 cm. in diameter 


It would, however, seem that the hydronephrosis was caused by a kinking bl 


rather than by a stone. The large sac containing stones was dissected out at 


portion of the kidney, all of which was diseased, was amputated, the upper t 


with small pelvis and ureter being preserved. The cut surface was closed t 
The patient continued to have fever and local infection. A cystogram, take 
3, showed that the remaining portion of the kidney, possibly equal to one-t 
normal kidney, was still functioning August 15, the remainder of the left 

removed by a subcapsular nephrectomy. July 11, 1923, word was received 


patient was perfectly well 


Case VIIIl.—Double Kidn vith Branched Stone in the Lower Pelwi \ 
twenty-seven, came to the clinic March 10, 1920 \ppendectomy had been pert 
year before. At the age of twelve the patient had begun to have attacks of p 
right side and back about twice a week, but never severe enough for a hvyt 
For the last three years there had been almost constant soreness on the right 
repeated attacks of acute pati During the last year a hot water bag had bec 
every night for relief The appendectomy did not afford reliet Phere 


urinary symptoms 

The patient weighed 111 pounds. The systolic blood-pressure wi: 
diastolic 66. Urinalysis revealed a specific gravity of 1.023, an acid reactior 
pus 1, and red blood cells 2. Hamoglobin was 70 per cent., and the leucocyt 
10,600. The phenolsulphonephthalein return was 65 per cent. in two hours. Ri 


grams of the kidneys, ureters, and bladder showed a shadow over the right 1 


L7O 








METHODS OF URETERAL REPAIR AND TRANSPLANTATION 
By Cuarues H. Mayo, M.D. 


or Rocuester, MInn 


ExstropHy of the bladder is a serious, uncomfortable and da 
affection. It is as well most disagreeable for those who are necessarily 
associated with the sufferer. The mortality from such anomalies has beet 
stated to be 50 per cent. within the first ten vears of life; only one of seventy 
patients reaches the age of seventy. Many have associated defects whicl 
add to the seriousness of the condition. 

The Rontgen-ray indicates that in most of these cases of exstrophy 
spina bifida occulta co-exists ; it may, in fact, be responsible for the exstrophy 
In females the uterus is quite often bifid, or even completely double with a 
double vagina. Pregnancy and normal childbirth have been rarely reported 


in such conditions. One patient with a bifid uterus operated on at the 


twelve years ago by the method described, married three years ago and gave 
birth to twins during the last year. 

Transplantation of the ureters has been performed in sixty of ninety-four 
cases of exstrophy. In one case a dead kidney on one side, from total obstru 


tion of the ureter, made but one ureteral transplant possible into the r 


sigmoid. This patient, operated on seven years ago, has continued i 
good health. 

The constant rubbing of the exposed mucous membrane of the bladde: 
against clothing and absorbent dressings may incite it to malignant change. | 
have seen four cases of carcinoma of this area; three of the patient re 
now dead. 

With experience in several methods of operation for the relief of thes 
distressing conditions, | am opposed to any method of developing a new 
bladder sac by using the mucous membrane, skin flaps, or skin grafting 
nervous or automatic control of the outlet can be established, and the mor 
completely the bladder is developed the more dangerous is the condition of th 


patient. Neither do | recommend any form of closed intestinal pouc! 
artificial bladder, since it is as susceptible to sepsis, has no automatic « 

and hence leads as surely to chronic pyelonephritis. The Coffey technic is 
better than that described by the Russian and Polish surgeons, who surrou 
the ureter with the whole thickness of the bowel and thus prevent the valve 
action secured by the Coffey procedure. 


A few changes in the technic have been developed which relieve som 


the possible temporary complications of the operation. The operations | hav 
performed have been intraperitoneal. Judd has performed the operat 
extraperitoneally by exposing and dividing the ureter extraperitoneally, oper 


* Read before the American Surgical Association, May 6, 1925 
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pressure of the solid or fluid contents of the bowel from acting as a 

allow egress of urine without entry of bowel contents into the uret 
nearly all cases urine is absorbed by the bowel tor a few days, as it 
There is almost no absorption from the 


| 


a Murphy drip of salt water. 
ureteral transplant after the ten or twelve days necessary to establi 
first tolerance. With only half the urine in the bowel at first, ther 
trouble than if both ureters are transplanted the same day. The uri 
following the short end of thread Iving in the ureter, can always lea 
the bowel regardless of slight kinks in the ureter which might otherw 
obstructive. Nearly all cases show some evidence of pyelitis, which s 
appears. Children under four should not be operated on as they 
old enough to attend to their own clothing and toilet. Within a short 
the urine should be retained during the day from two to four hours 
the night it is usually retained for eight hours. 

The mucosa of the bladder with ureteral stumps is removed about 
two weeks after the second ureter is transplanted. 
f the oper 


The mortality is very low for the apparent seriousness « 
procedure, being but 13.33 per cent. in the sixty patients operated on 
ation 1s justified by the relief which follows it. The condition is rare, 
ring in only one in 50,000 births, but in spite of its rarity, the rat 


that a number are born every year who will require relief. 
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IMPLANTATION OF AN OVARY 
By WituiaMm L. Estes, M.D 
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of the genetic functions, the loss of the hormone function, or to the 
both of these functions of the ovary. As the thyroid and ovarian ph 
interrelationship is so close, one might easily reason that the loss 
ovarian hormone might have a very far-reaching effect. The psychic ef 
the complete and irretrievable loss of the generative functions is alwa\ 
The preservation of as much as possible of ovarian stroma is, therefor 
duty of every surgeon wh 
operate on the internal 
tive apparatus of a 
woman. 

lurthermore, cases in 
the oviducts are complete] 
hopelessly destroyed s| 
when it is possible, have 


avenue made or the ovary 


entrance into the uterine 


( onditions possible rol 


brought about, if  tunct 





Fic. 2 This 


placed, that ripe Ova may fi 


lization and pregnancy ma 


ovarian stroma be impli 


should be exsected. The artist has not represented the Upon the mucous lining 
technic quite right The incision for the exsectior f the . 

tube foams the so ne horn s!} ls per, that uterus directly over the 
to Say, to the mucous lining of the ter I produce - 1 11 
seanewhat of @ crater-like depression it the ovary Opening of one or both Fall 


should be fitted 


This is what is accomplished by the method of implanting ovaries, | wish 
to describe and to recommend after twenty years of experience in 
of the method. 

In regard to pregnancies | make no extravagant assertion ot 
Pregnancy may and has occurred after the operation, but in the maj 
the cases it has not occurred. If, however, it should in forty-six cases 
five times, the method being unobjectionable as compared with other 
tions for retaining a part of the ovary, it is certainly worth continued 
the conditions for which such conservative attempts are indicated. 


Conditions for Which the Operation its Adapted.—In women be 
/ 


fifteen and forty years of age, who for any reason have had complete irre: 


diable stenosis or destruction of the Fallopian tubes, the operation is indi 


This is not meant for cases where there is simple constriction at one 


tubes in the horns of the ut 


the 


; 


ePTie 


4 


V\ 


from twisting, flexions or adhesions. These may be remedied wit! 


removal of the tubes. The operation is indicated and may be empl 
cases where most of the tube is stenosed and so diseased it would 


safe to retain it; that is to say, in all sorts of obliterative salpingitis 


recommended in cases of gonorrhceal or tuberculous salpingitis, whe: 


tubes are hopelessly diseased, but the ovaries are not wholly affected ; 
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and to the mucous membrane of the uterus within, immediately ov 
opening of the Fallopian tube; this opening may be slightly enlarged 
dilator. As a rule, in pus cases, the broad ligaments are so thicken 
softened and are so adherent to the tubes, that a mass ligature is 
around the outer folds of the broad ligament, outside the tube, a1 
ovarian vessels tied off. After this, all the involved upper part of th 
ligament is removed with the tube, including the ‘uterine insertion 


quently it is necessary to cut through the uterine attachment of the 





ligament, in order to get rid of all infected tissues. Both tubes are tre 
in like manner. When only one ovary may be implanted, after exsecting 
tubes, the stump of the broad ligament on the side opposite the ret 
ovary is first sutured to the horn of the uterus, then the implant 


and properly covered. 


The ovaries will have been liberated in the separation of the tulx 
the evacuation of the abscess cavities. If not fully liberated they shoul ‘A 
be freed and carefully examined. Then all the degenerated part of th 


ovaries should be exsected by cutting away if possible the lower unatt 

part of the organs. The ovarian ligament should be preserved, if pract 
with its small artery, and the attachments to the broad ligaments also 

can be done without leaving bad tissue behind. This is not essential, howe 

as completely) exsected portions of the ovarian stroma may be imp! 
The portion of the ovarian stroma which is left is cut in such a pattern 

will fit into the oval concavity left in the horns of the uterus when the 
tubes are exsected. These portions of ovary should be successively draw 
over, placed with their raw surface fitting into the oval concavities 
horns of the uterus, and fastened in place in the uterine walls by runni1 
sutures of No. 1 chromicized catgut all around their edges. The stumps 
of the round ligaments and broad ligaments are then brought into app 
with the sides of the uterus in such a way that the implanted segment of 
ovary is entirely covered by the serous membrane of these ligaments his 
serves the double purpose of steadying and fixing the uterus in positio 
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Pregnancy.—After the operation four of our cases became pregnant 
went to full term and bore normal healthy children, two cases abort 
about three months’ pregnancy. Dr. Thomas C. Zulick, of Easton, Pa 
personal communication, informed me that a woman about thirty-three 
of age who had never been pregnant, upon whom he did an ovarian in 
tation after my method, on account of complete stenosis of both tubes 
a gonorrheeal infection, became pregnant, and bore a healthy child 
term. This makes five 
nancies in forty-six case 
10.8 per cent. 

Venstruation—O 


four patients out of 


after the operation. 


cases were 23, 28, 32 





years old, respectively 
23-vear-old patient 


already had two opet 


y, done on her pelvic o1 
\ (ne tube and ovary hac 


had a gonorrheeal infe 
and the ovarian strom 
almost entirely destroy: 
cystic degeneration A] 
pelvic contents were 
together by dense adhes 


only a very small porti 





ovarian stroma could bh 


nto tained and implanted 


Fic. 6.—This shows the ovariar 


and sutured to the horn of the uterus in the wer pl ture The : . . , 
upper picture indicates how the broad and round ligaments are WOMan already neuroti 
brought over the horns of the uter itured and made t mt ‘ 
cover and to protect the implant and to stead and support the hysterical, never mens | 


uterus in the pelvis 


after the operation; she 
tinued very nervous and ailing, though she escaped the “ hot flashes ” and 
vaso-motor disturbances which follow suddenly arrested ovulation. N¢ 
definite information except that she did not menstruate after the oper 
was obtained from the 28-year-old patient. 

In her case, too, only a very small portion of one ovary could be ret 
for the implantation. 

The 32-year-old patient was operated upon for a very severe tubercu 
salpingitis. The peritoneal coat of the ovaries was so extensively in 
that only a small portion of one of the ovaries could be retained. No ne: 
or circulatory disturbances followed the operation and the patient rega 
her health completely. 


The 27-year-old patient had a very bad gonorrhceal salpingitis with gene: 


LSO 


removed. The remaining tu 


five failed to menstruat 


suppurative peritor within the pelvis. in 


and only a very st! | portion of one ovary i] 


{ l ul cou ‘ 

It appears that for menstruation certainly, ntinue 
small portion OT al il must be retained and implanted 

N er? AY, vs / O-mmotor I) 1? } ft 3 thy tort 
reported, twenty-three said “they often felt ne ne ut ¢ 
seemed to be ordinary occasional nervousness ne mn ’ 
ences and not, exc n one case. the 


nervous storms whicl me in young 
women altel ren 
ovaries (One cast 
toms oO! hyvpothyv1 

afte het operat 
women reported 

any ol the manitl 


phenome 


there was found 
enlargement of 
uterus, which receive 
but there Was 1 
except 11 rour 
persistent pain 


Kour cases wer 





upon on account 
enlargement of thi 
was tound in three of thi 

In two of my « vhich = 


lowed up for some time 


ge 

ment of the implant Val ccurred | thought was : 

but it entirely disappeared in both cases ind gavi uble 
Comment he eration has been used at S Luke's Hospit 

[GO5. \s this method rT mn] lantati ) I stroma es 

pregnancy im Over ten per cent. of the cases. we have been able ¢ 

several vears after the operations l tselt does not seriously prol 

usual Operative procedures nor add iny ings he rene rani 


procedures during and after is worthy again to 
to the notice ot Surg. rms with the hone that it 1 


clinics as it has at St 


Babcock: Am. J. Obstet 1 Gv 
Bainbridg: Am. J. Obst d ¢ 192%, \ Vv, DP. 370 
lbid.: P. 403 

Baldwin: Am. J. Obst 
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articles * dealing with the subject of ovarian dermoids in which it ts said 1 
they are rarely congenital but no one of these articles gives a reference 
a case report. 

5. Ovarian dermoids are found bilateral or multiple too frequently 
explained by chance. A recent report® of 100 consecutive patients w 


1 


ovarian dermoids at the Mayo Clinic showed 128 dermoids in 100 patient 
In 13 per cent. of the patients, both ovaries were affected. 

The cases forming the basis of this paper are 6 in number. [ive we 
observed by myself and one was the patient of my associate, Dr. Walt 
Martin, at St. Luke’s Hospital. In 4 of these patients, the dermoids wer 
associated with pregnancy. 


| 


The first patient on whom a resection was done was a married woman, aged 


three years, who had never been pregnant The right ovarv was the seat 
dermoid 
left cont 
dermoid 


in diam te 





enucleati 
arv Ww 
practica 
mal 
ippearan 
patie 
vreat 
whe t 
he 
at 
Fi ) 
mM ‘ 
struation continued regularly for five years after the operation and was 1 
i normal menopause 
A second patient was a single woman, aged twenty-nime years and al 
married. A removal of both ovaries in her case would have been little short « 
ity A dermoid oO! large $1Ze Was enculeated Irom each Ovary and a corpus luteun 
seen in each 
The third patient came under the care of Doctor Martin at St. Luke H 
November, 1924, at the age of twenty-four years, six months after the birth 
only child. Each ovary contained a dermoid about the size of a lemon \ 
enucleation was done and the bed of the tumors closed by suture. Convalescet 


normal and menstruation has since been normal in time and amount 


The fourth patient was a married woman, aged thirty-one years, the mot! 


three children. The uterus was retroverted and adherent and there had _ bee: 
irregular bleeding. Though pregnancy was suspected, it seemed wiser for mat 
to remove the uterus with the dermoids. (Fig. 1.) 

The fifth patient was seen in consultation with Dr. Ralph Lobenstin At the 
of operation, she was at about the middle of her first pregnancy. The ovarian dern 


were giving pain and were of such considerable size as to make operation seen 

The cysts on enucleation left the ovary much flattened out but sutures fair ve 
reestablished the form of the organ. Though the corpus luteum of the pregnan 
removed with the cysts, the pregnancy continued and ended with the deliver 

child at term. Menstruation has continued to the present time with a tenden 
profuse for the first year or two. There has been no subsequent pregnancy 


Patient six is, perhaps, the most interesting of all. She was seen by me vw 
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TREATMENT OF UTERINE FIBROIDS* 
By Joun B. Deaver, M.D. 


or PuiLApELPuta, Pa 


WITH REMARKS ON PATHOLOGY OF FIBROIDS 


By STANLEY Puivie Reimann, M.D. 


DIRECTOR OF THE RESEARCH INSTITUTE OF THE LANKENAT HOSPITIAIL 


THE primary consideration with regard to the subject | will discus 
should all symptom-producing fibroids be removed in the absence of 
constitutional contra-indications, or grave local disease not produced 
the fibroid itself? My reply to this question is decidedly in the affirm 
| have never thought a fibroid a simple tumor, nor that, in the absence 
local symptoms, it is harmless. Many of these tumors elaborate toxins wl 
cause degenerative changes in the heart, if not in other organs as well 
fact of itself is sufficient reason for removing the tumor. 

The second question is, how should the fibroid be treated; by surge 
radiation, or perhaps by both? This question is still a moot one in the 1 
of many surgeons. In my own mind there is no doubt but that the re: 
by operation is the safest procedure. 

The non-operative treatment of uterine fibroids, as | view it, is far 
efficacious than the operative treatment. | cannot advocate X-ray ot 
treatment for these tumors except when there are grave constitutional « 
indications to operation, then of course treatment by X-ray or radium 
order. My objections to these modes of treatment may be briefly st 


From a practical point of view, the length of time necessary to accomp! 


the cure makes it expensive, and furthermore, except in very experiet 
hands, the treatment is attended by more risks, more complications and 
unfortunate sequel than is operation. The risk-of destroying the functior 
the ovaries so important to the well-being of the patient is not by any 
trifling. The toxicity caused by either radium or X-ray, particularly 
high voltage machine, must also enter into consideration. It often pri 
most distressing symptoms which are not always easy to relieve an 
been known to incapacitate the patient tor an indefinite length of time 


deformity of the skin at the site of the application, either in the s| 


discoloration or irritation, is not at all inviting. Furthermore, the pathol 


tissue which remains behind, and the future of which cannot definitel 
forecast may be a matter of serious import. Also in the presence of mat 
anemia the blood does not return to normal as promptly as after oper 
because bleeding is not so promptly checked. Likewise the blood changes 


after radiation are not as vet well understood. Ina word, this treatment 


* Read before The American Surgical Association, May 4, 1925 
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The type of operation depends upon the size of the fibroid, its location ar 
the complications present. 

Myomectomy is especially indicated in single isolated fibroids, in peduncu 
lated fibroids, located so they can be readily excised or shelled out with litt! 
if any injury to or loss of uterine tissue. The interstitial tumor, as well as 
the fibroid located within the broad ligaments, can often be removed a 
isolated tumor, but one must exercise care in the selection of the case 

M vomec ton 
to be espe 
considered 
the operatior 
‘ choice n 

\ young wot 

\ The gen 
contra-ind 
tions to 
operation 
extrem ina 
mia, inflar 
tory disease 
the uterine 
pendages, multi 
ple tumors 
a large 


stitial tumor 


/ 
aw reason, because 


ea ¥ity 





<= wall of the 
Clamp on Left Broad Ligament + Roond higament us SO as 
---- Cut here pertectly 

Fic. 2.—Rer f fibs Clamp on left broad ligament that blee 


will not occt 
In submucous fibroid, myomectomy has a limited field. The operati 
can be only judiciously determined by abdominal hysterotomy. Incidental 
| may say | rarely make a vaginal hysterotomy for submucous fibroid, { 
following reasons: This route cannot possibly be made aseptic, so that 
is greater risk of post-operative infection; one has not the same conti 
bleeding as in the abdominal operation; and, unless the vagina is abnorn 
large one cannot manipulate with the same degree of ease and certainty 
the abdominal operation. Myomectomy should leave a normal uterus 
the presence of ligatures and sutures. While I never promise a patient 
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| will do a myomectomy, | alwavs O1Vve i 
do so. Neither the gynzecological nor the 
settle this question until he sees and pal 


wound his is the o1 ly means ot revealing 


diagnostic skill one may have or may thinl 
In describing the cperation of hvsterect 


ti0o0ns Ot th« 


uterus as tundus 


fibroid where 
cervix 1S norn 
and the _ patie 
has not reach 
the menopause 
subtotal or part 
hvsterecton 
(amput 

through the 


supra-Vagil il ce1 





vix) 1s the procs 


dure of choice 


pends 1 tii 

age ot the itient 

the conditior The Around Uterine 
the cet 


Vessels. 


the tut 
topograpl al 
the compli tions present in the shape 
neighboring orgat et 

In doing a subtotal or partial hysterect 
the fibroid pulling it upward and backwat 
taut as well as exposing the bladder. thet 
peritoneum just below its reflection from th 
with a small piece of moist gauze the pet 
carried downward a torward beneath the 
the terminal portior tf the ureters, out 


including the round ligament to the pelv1 
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depending upon whether or not the ovary is to be removed,.is then 

with a Spencer-Wells forceps, the ligament cut and the forceps wit! 
downward is pushed down into the pelvis. This latter manceuvre 

the uterine vessels which are then clamped with hemostatic force] 
divided. The same thing is done on the right side, and the sup 
cervix is then amputated, making a V-shaped incision. The cervical 
next sterilized with the actual cautery, the uterine arteries tied and the 


of the broad ligament transfixed, tied and sewn into the wedge-shaped 


oO! the ce 
rhe final 
ot the oper 
is. bringi 
reflected 


over the 
stump an 


ing it t 






Fundvus Uter: 


OYMphysis f£. 


Cervux cervix. 
his 

oOperatio1 

lieve to he 


respec te ths 


Ww Sagqital Section through pelvs: method 
Showing V-shaped amputation through cervix--- mg 2 SUD 
; ee 
Fic. 4.—Removal of fibroid. Sagitt tion through t I ving partial | . 
V-shaped amputat thr I I 
tomy | 


greater care is perhaps required in controlling the bleeding, than in the 


tion more commonly practiced, but after the operation is completed the 
vaginal cervix is suspended and anchored, thus permitting little, if am 
for future prolapse. In the more popular operation, the supra-vaginal cet 
is not firmly anchored, in fact it is suspended in hammock fashion, a1 
this there is a greater risk of future prolapse. I believe also that in the n 
I describe, the distribution of the intra-abdominal pressure is bettet 
location of the fibroid will influence the operator in making his attack, wl 
anteriorly, posteriorly or laterally. When the fibroid grows laterally, f1 
supra-vaginal cervix, or from the side of the body of the uterus low dow 
between the lavers of the broad ligament, the incision is made in the ant 
layer of the ligament and the tumor enucleated from before backwat 
below upward. This reduces the chances of injury to the ureter: in 
ureter should always be exposed and kept in sight. This also is th 
attack when the fibroid is incarcerated in the true pelvis between the 
of the broad ligament. 
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which is also freed far enough down to allow the application of the 
angled clamp which is applied close to the free end of the vaginal cer 
which is pushed well upward before putting on the clamp. The vag 
amputated above the clamp with the cautery knife, thus rendering the vag 
stump sterile. The vagina is then closed with a continuous chromosized « 
suture before removing the clamp and again reinforced after the clam 
been removed. This makes a purely intra-peritoneal operation, no 
munication having been made with the vagina. The operation is termi 
by sewing 
stumps 
broad ligament 
the vaginal 
and sewing tl 
flected ser 
the posterio1 
face of th 
treme uppel! 
of the vagn 
May Sa\ 
perfectly sat 
tory and a 
as l su 
partial h 
tomy, if the 
pan ( 
control ble¢ 
and avoid 
of the w 


taken. Int 





series T 


Sewing Pedicle to Cervical Stump. 


ectonies 
wus. 6.—Remove cases the 1 
ity was 1.8 per cent. One must, of course, be very sure of having conti 
all bleeding, particularly of the para-metric connective tissue sever 
freeing the supra-vaginal cervix and the vagina. However, one 
master of the situation by making traction on the vaginal stump, gt 
it and lifting it up with a pair of Allis’ forceps, and at the sam 
having the broad ligament stump held taut, when bleeding points are « 
seen, especially if the sterile Cameron lamp is used. In order to ret 


any doubt about the ureter in tying the severed uterine artery just afte: 


has crossed the ureter, the ureter can be exposed in the fold of the 
ligament and traced to its entrance into the bladder, which is very 
done. If all oozing has not been arrested, before the reflected vesical set 
is sewn to the serosal covering of the posterior surface of the upper 
of the vagina, a hematoma will form and later may become infect 
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ered the nidus for the growth of fibroids in uteri before puberty, a 
ment whick has not been verified nor is agreed to by most other obset 
Their point 


origin is uw 
dispute. S 
fibroids 
contain sti 
tures 

than the 
smooth mu 


and con 
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These tumors therefore occupying any position in the uterus, ot 


in the broad ligaments, are typically composed of fibrous tissue and sm 
muscle ; as a general rule, the smaller the tumor the more muscle tissue, 
the larger, the more connective tissue. The submucous tumors are ver 


to be softer than the subserous variety. We have seen uterine inversion. 


spontaneous expulsion as the former became more and more distinct 


the uterus being attached by a pedicle which finally was detached fron 


uterus. We have seen torsion of the pedicle cause total necrosis of su 


mvyoma. In 


s f “ 
: I of the my 
- ~ & wy 
Ulceration in wigmo a * - fi i_=~ WY which we 
Z~ ff iF , =e 
k. Ureter \ NS j encoun 


coming ft 
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myoma po 
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made It al 


tumor ha 





dently. H 





Sans a + ate 
— ~ K-—— L.Round Ligt eves, i 


mentary n 
Bladder 


— ———< 2 may grow 


the muscu] 


portion o f 
broad ligament adjacent to the uterus. Distortion of the tubes, ovari: 
compression of the cervix, displacements and flexures of the uterus, adh 
and so on, are very often determined by position and the numerou 
frequent secondary changes to which they are subject. 


Adenomyomas have been encountered in this series of cases 


sparsely, but two in the entire group. There is no particular comment whi 


we can make upon them. 


The secondary changes which we have encountered have run the g 


of most of those described, such as passive congestion and cedema, infl 


matory cedema, suppuration, necrosis, calcification and the frequent hy 


tion. Fatty degeneration and necrosis of muscle fibres were fairly frequ 


in focal situations. These changes are often said to make myomas decré 


in size from disappearance of the muscle elements, the fibrous parts rema 


196 


of the broad |] 


veloped inde 


The question, however, of the relative amount luscular ar 
may be approached from several angles lhe tumor mav have 
contained considerable muscular tissue which atrophied and allows the 
connective tissue | remaim ()n the other hat |, fatty dege ( 


necrosis of the muscle may lead to stimulation of th 
of granulation tissue which will increase the fibrous ti 
be composed of both fibrous tissue of neoplastic origin and 
inflammatory orig \ predominance of fibrous tiss ibhy 
4 disproportionat 

development 


the vascular su 


ply. fhe more 
sensitive muscle 
tissue cannot 


maintain it 
growth, whereas 
the connective ti 
sue can and does 
In such casé¢ 
however, the con 
nective tissue ‘ 
very apt to he 
hyalinized. It 1s 


apparent that this 
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is not a cicatri 
tion process, al 
though curiously 

enough and illogi 

cally enoug?g h, 

attempts have 

been made to com 

pare it to so-called 

scirrhous atrophy of the breast! It is, of course, recommended that 

stains be used when any of thes questions are to be answered in p 
tumors Che van Gieson stain in our hands has given fairly good results 


his in spite of the theoretical points by which smooth muscle and cor 


} 


tissue may be differentiated when stained by routine dves 


Myomas are said to both enlarge or diminish in siz during preg 
In the individual case this may be due to poor blood supply, to pulling a 
displacement of vessels, etc. Necrosis of a mvoma during pregnancy occurt 


In One Of our cases \mong the cystic myoma encountered, the changes wer 
due to liquefaction in the centre and the formation of cavernous-like 


without true linings from fatt: 


degeneration and necrosis of muscle fil 


A lymphangiectatic myoma was encountered, and several that had large 
LY 
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telangiectasis. Hemorrhage causing the formation of cyst-like spac 
fairly common. Calcification was quite common, from small focal a1 
complete transformation into a “ calculus ” as illustrated in Fig. 11 
Among these specimens two of primary sarcoma were encountere 
diagnosed grossly and histologically, and both proved their maligna: 
later metastasis. Perhaps we may add a word as to the use of a pathol 
term. The word “ degeneration” is quite often used; “ transformati 
*metaplasi 


also be used 
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ZL Com plete H yster ecTomy 


Stance 
Fic. 12.—Complete hysterectomy. ( 
shorter and 
The presence of larger numbers of giant cells is apparent, and constitut 
evidence of sarcoma. Finally all similarity to muscle cells is lost. This 
tion to sarcoma is sometimes focal in one place, or in many places, 
where in the myoma. Perhaps it first begins in one or several places a1 
spreads throughout the entire myoma. ‘The sarcoma cells are then th 
afterzgrowth of muscle cells and consequently it is not metaplasia but dege1 
tion. According to most observers, this type of sarcomatous degene1 
the muscular components of a fibromyoma is the most frequent form 
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We have examined two specimens which had been treated by X-ray 
radium sometime previous. 

The changes which we found could in no way be interpreted as chara 
istic of this form of therapy. The results of X-ray and radium theray 
malignant tumors, especially carcinoma, have been adequately described 
seem to be, at least at certain stages after treatment, fairly character 
We have found this especially true in tumors of the breast of which we have 
received quite a few at varying intervals after X-ray treatment. The char 
were sufficient to make one say that the breast had probably been X-raye 
before surgical removal. In these fibroids, practically all that could be found 
was that the muscular tissue was conspicuous by its absence, and the conne 
tive tissue in such sections as we took from various parts of the tw 
showed considerable hyalinization. The endometrium was atrophic in 
but was shaggy toward the fundus. We can by no means say that 
hyalinization as observed in the connective tissue was due to X-ray or radiun 
therapy, for hyalinization is so common in any of the myomas that 
nothing characteristic. 

On the other hand, from the point of view of X-ray and radium ther 
disease of the tubes and ovaries was found in fully half of the cases (255 
in 525) in degree varying from simple hydrops of the tubes to severe acute 
diffuse suppurative inflammation; from mere fibrosis of the ovaries whi 
was normal for the age of the individual, to larger or smaller cysts of vat 
varieties, and acute and chronic inflammatory conditions of various degre: 
The difficulties of clinical diagnosis in these cases appeal to the pathologist 
and in view of the uncertainties so often attending X-ray and radium r« 
it would seem wise to take this matter of extra-uterine disease into very 
ful consideration as illustrated by a patient who was admitted to the h 


after radium therapy for bleeding. A huge pelvic collection of pus was 
evacuated through the vagina and a fecal fistula was soon established. Deat! 
from infection took place some two weeks later, and at autopsy most of the 


uterus, the left tube and ovary, and a large portion of the sigmoid had 
appeared into a soupy grumous mass. Nor is this an isolated experienc 
in our own autopsy work, and reiteration of this danger should be suff 
cient as warning without further illustrative cases nor quotations 
other pathologists. 

On the other hand, death following operation for fibroid of the uterus 
is such an uncommon occurrence, and when it does happen, can usually be 
correlated to an unforeseen accident such as pulmonary embolism. 1 
appeals to the pathologist who knows that when the specimen is removed wit! 
few exceptions of sarcoma, he has the entire pathological process in his own 
hands. Finally in the study of the patient’s return to our follow-up depart 


ment the practically universal report has been, “ all is well.” 
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TREATMENT OF UTERINE PROLAPSE AND RECTOC ELI 
BY CLOSURE OF THE POUCH OF DOUGLAS* 
JONES-MOSCHCOWITZ 


By Joun Homans, M.D 
OO} BosTon Mass 


luk operation to be described is based upon the procedure ady 


1912 by Dr. Ale» V. Moschcowtit for the cure of rectal prolapst 


\Moschcowitz demonstrated that true prolapse of the rectum was as \ 
4 remarkably deep pouch of Douglas, which permitted intra abdominal pressurt 
to force the anterior rectal wall downward through the anal canal Having 
shown that th oa 

. i. \ \ 
conditiol Was 11 ™* C 
fact a he 1, he 


advocated at 
successtully pra 
ticed an int! 
abdominal closure 
of Douglas’ poucl 


as the m st ere 
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obliteratn t | 
neck of the het 
nial sa yom ¢ 
vear’rs tel 


published a papet 


in which he rei 





erated the valu 
of this procedure 
and showed how 
logically the prin ple emploved could equally well be adapt d to the tre 


of uterine prolapst il rectocele Net! er surgeon made claims TO! : 


Many operations for prolapse take into consideration the poit of view 
which regards downward displacement of the uterus as a true hern 
but none, so far as | know, employ closure of the deep cul-de-sac as a may] 
the procedure. Dr. John G. ¢ lark * speaks of th 


it Li 


or even integral part 
value of closing Douglas’ pouch in the vaginal operation tor rectoce 
* Read before the American Surgical Association, May 4, 1925 
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JOHN HOMANS 


rare occasions, in the course of the abdominal part of an operation f: 
lapse. He gives credit to Doctor Moschcowitz and Dr. L. Fran 
emphasizing the importance of sucha step. I find an allusion to this pri 
in Graves’ Text Book of Gynecology.’ I know, however, of no publ 
study of the Moschcowitz closure of Douglas’ pouch as advocated by D 
Jones for the cure of rectocele and prolapse of the uterus. For this 


| feel Justifie 


offe ring the 
ing account 
operation as 


practiced it 


Stances Tor W 
have used 
Lo Te Vit 
pathologr ul 
upon whi 
Operation iS 
the following 
grams may pe 
SCT V¢ lt 
the norma 
relatiot 


shown: the 





Fic. 2.—Diagram representing an a rt y deep pou Doug fascia closing 
ies Gauadiiniems eeteaentel mniates we Bee Fath a 
point between the rectum and uterus and at a level a little below 
the cervix. 

Figure 2 shows a deep pouch, due, primarily perhaps, to a congenital di 
or lack of strength in the pelvic fascia. It is easy to see how this « 
may lead in either sex to rectal prolapse and in females to rectocel 

Figure 3 suggests the formation of a rectocele, the anterior r 
pressing across the deep cul-de-sac into the posterior vaginal wall, and 
pictures the herniation of abdominal viscera other than the rectum tl 
the posterior wall of the vagina by way of the same deep pouch. It is 
unnecessary to point out how readily these conditions may be distingt 
upon rectal examination and how a true rectocele interferes witl 
of defecation. 

Figure 5 illustrates a degree of prolapse of the posterior vagina 
sufficient to draw down the uterus. A further descent of the uterus w 


result in procidentia. 


i 
+} 


In respect to the cure of such conditions, it goes without saying 
closure of the deep pouch is part of a combined procedure of which th 
step is an extensive repair of the anterior and posterior vaginal 
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for a narrow slit between rectum and cervix. This may be closed at the toy 
additional stitches if it seems to offer a point of entry for the small intestins 

As to the disposal of the uterine fundus, any one of several methods 
reasonably be employed—a Gilliam suspension, an Ohlshausen fixation of | 
round ligaments or a firmer fixation of the fundus itself with catgut or 
the desideratum being to pitch the fundus forward so that the uterus shall 
as a shelf across the brim of the pelvis. 

It will be noted by examining Fig. 8 that in the standing position, int: 
abdominal pressure is little exerted against the cervix but is, for the n 
part, transmitted 
the body and fundus 
of the uterus towat 
the anterior abdor 
nal wall. Thus th 
operation not o1 
closes the neck 
the hernial sac | 
ing the uterus aln 
like a shelf acti 
the superior strait 
the pelvis 7 but tet 
to prevent the swi 
ing back of the cer 
vix into the axis 
the vagina he 
operation is not 
easy one and re 


quires patience 





Fic. 4 Diagran resenting a protr t f rior ! care. 
wall, that is, a herniation of the pelvi ntents through t} a Ri, — Colert 
pedhe--p he Sel 7 
nal wall by way of i pouch of y ; Soe bn et “ac / ( Clet } 
that this ts not true rectocele , : 
: ices ‘ ‘ Patients oOo? (/){ 


tion.—No particular plan has been used in choosing subjects for this operat 
In carrying out the abdominal part of a combined operation for prolapse 
procidentia, Douglas’ fossa was closed whenever it appeared to be particular] 
deep, or roughly, when it extended for more than two inches below the cervi: 
On this basis, as I now discover, more of the patients operated upon suffer 
from a pronounced relaxation of the anterior vaginal wall than of the 
terior. In these individuals the deep cul-de-sac can hardly be held to hav 
been the starting point of the associated descent of the uterus. I believe 
however, that the inclusion of these cases in the series, though a departure 
+ The interposition of the uterus at the upper end of the pelvic outlet, though not a 
primary object of the operation, has an advantage over the “ Interposition ” operatior 
Watkins in which the uterus is brought forward in front of the bladder, for that 
tion still leaves the way open for the development of rectocele, that is, by a push 
behind and below the cervix, while with closure of the pouch, a recurrence of rect 
is unlikeiy. 
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chronic tube-ovarian abscess ; the second patient had previously been ope: 
upon at other hands with immediate recurrence; the third, a very neu 
woman who had previously been subjected to some other pelvic operat 
reported herself a failure and was again operated upon by another surg 
(hysterectomy) without relief, and the fourth was mistakenly allowed t 
without a repair of the posterior vaginal wall. In none of the four 
rectocele a predominating factor. Two were instances of symmetrical p1 
cidentia and two of prolapse with a predominating cystocele. 

Of the four improved cases, two were young women who have sinc« 
childres 
both, the op 
tion had br: 
completed 
Gilliam susp 
sion. Both |} 
been cor 
ably relieve 
are reasol 
satisfied w 
their condition, 
and one of ther 
who. suff 
from pt 
dentia be 
operation, 
no sign of utet 


ine protrusior 





present A tl 


patient 


FIG 6 Diagram to «ah w ft ‘ tarting f ne fF thy itera 
rhe lines of crosses indicate the extent of the proposed closure of the ' 
Douglas. 


pital stitches. something 

| way” ove 
year after operation and now the cervix comes to the vulva on straining, 
she considers herself well. 

The cured patients, 73.3 per cent. of the list, comprise seven instanc 
procidentia among which were three patients suffering from an exces 
relaxation of the anterior vaginal wall, one from a predominance of rectoc 
and three from a symmetrical protrusion of the uterus. Of the fifteen « 
of prolapse, six showed a dominant cystocele, four a symmetrical protrusi 
and five a dominant relaxation of the posterior vaginal wall. The patients wer 
of all physical types, several being aged, flabby women whose abdomii 
walls were greatly relaxed. I am inclined to believe that the operation 
had among these patients a fair test which demonstrates its usefulness 
variety of pathologic conditions of which the basic lesion is herniation of th 
uterus through the pelvic outlet. In fact the operation in many instances | 
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dangerous procedure. 


JOHN HOMANS 


A feeble heart and excessive fatness are t 


of the pouch may be a difficult but not of it 


It not only closes with some effectiveness the ne 


the hernial sac but leaves the uterus interposed across the superior str 
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Diagram to show t 
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vaginal repair, to cure a rather high percentage of prolapse and procident 


and is useful especially 
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muned indicatior 
may apparent! 
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ation with a tho 


when the posterior rather than the anterio1 


wall is chiefly relaxed; when the uterus is of fair or good size and whet 
abdominal wall is so relaxed as to offer a poor support for an 
of fixation. 
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A HANGER METHOD FOR THE REPAIR OF PROCIDENTIA UTERI* 
By GeorGcE W. Crite, M.D 


OF (LEVELAND, UHIO 


j ‘ T+ { 
| e€as\ ¢ ( ( ¢ lla i Cu l 
; ] ; 1 ] ; na ] ’ ~ 
lo op ( S ¢ ecause ( u ire elast i il 
¢ lt 1 , P } ) 
adimcul ecaus¢ sues e% t pu i PECAUS 
ticit ‘ eT ‘ ul! ' ¢ 1t¢ t¢ 
} 
ligaments i ea ermane! incnorage mvery surgeotr 
with the itientsS W ( 1 Suspel I eration tor the cure 
return with the mpt the same distre¢ Set 
complete prolat the uterus 
| CeCeSS v) { nanetl inch ip ¢ A 
, , 
upon me twent Cal ag i patient witli mpiete { 


1 ' ' ; ' 1 1 


which she had alre een operated upon elsewhere twice with but 


reliet, the first ‘ n having eel ertorny hitteer vears ‘ 

second operati x months betore [he patient was a Boher 

whose nae r ( rmanee f heavv manual 

despair of providing any permanent relief by the operative method whic! d 


alread\ een twice rie without avail | eciaed fT utilize the at i Li pie 


permanent ancl ge, namely the anterior abdominal wall and by 

the same tech1 t whi snail ( f Sl pended he « I 
ot the * - t| ( ( < i? | i t the ute re 
abdominal wall result justifie ( nd the wor 


anothe ortu the "Wie na euvre gain W +}, L~ICce , 
that ft ' ] mn! ymher f 
t al » is Cel CT) | ¢ ll € ( case 
, , 1 
dentia \ t ne ¢ partial hysterect Ss obv1oOUSIYV 1 
prol ‘ t | hil rina 
tO prolapsus W ( I €a iy p 


The technic 1 e briefly described as follows: A low abdon 


is made I the night the mediat Ine \ wedgr haped section ot the ntral 
part of the uterus, the apex extending down to the cervix, is removed, | ng 
a lateral strip of uterus free of mucosa on each side, together with tl 

ments ot the rout the broa the anterior and the utero-sacral ligaments 
Bleeding controll ind the raw surface of each side and across 

is covert Vv suturing he entire group of organs—the bladder, the rectun 
the cervix and the vagina—involved in the descensus mav be raised or lowered 


by these two handles and it remains only to find the anchorage wher ie 


group may rematll ermanently elevated by these handles 
To this end a hort incision 1s made throug! the external tascia muscle 
and peritoneum, parallel to the original incision but just to the left of the 
* Re _ ( \ \/ { ~ 
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median line as in a Gilliam operation, this opening, however, being 
just large enough to draw through it the left “handle” of the desce: 
complex ; the right handle is brought up through the primary incision 

the two “strap handles”’ emerge well up and out of the right and 





PROCIDENTIA 
A. Line of incisior 
B Bridge for susper 


Cc Wedge for excisior 

D. A wedge of the uterus is taker 

E. The cervical canalis closed fron A 

F iC TI , . ~ L 

*.and ty he suspension completed © 
Fic. 1.—A |! he repair 


incisions with a substantial and 


dependable strip of abdominal wall 
between them. The two handles are crossed over this strip as if 

it and are sutured there. thus forming a permanent immovable opponent 
further descensus. 


o10 











CORRESPONDENCE 
LATE RESULT OF NEEDLING AN AORTIC ANEURISM 
Eprrok ANNALS OF SURGERY: 
Sir: 

In the ANNALS oF SuRGERY for November, 1912, under the titk 
“The Surgical Treatment of Aortic Aneurism,” | reported a case in whi 
in spite of prolonged medical treatment, the symptoms became so severe that 
the patient and her doctor thought she was dying. 

After a series of needlings by the method devised by Sir Wm. Macewen, 
patient improved so markedly that, as she expressed it, she was give 
new lease of life. She was able to go to the Coast for a holiday in 1yio, 
after three needlings, and after further treatment at the end of 1g10, she 
was able to resume her ordinary household duties. 

Recently, owing to her having strained herself by repeated lifting 
very heavy preserving pan, while making marmalade, there was a modified 
recurrence of symptoms, and she came to see me at the Royal Infirm 
ary, Glasgow. 

A needle introduced on this occasion encountered a much _ thickened 
anterior wall of the aneurism, thus showing that the effect of the needling 
is not confined to the area on the posterior wall, scratched by the needle, but 
extends gradually round the circumference. 

The case was shown by me to the Members of the Inter-State Post 
Graduate Clinic Tour of American Physicians who visited my Clinic at th 
Royal in June of this year. 

Thus this woman who was very seriously ill and appeared to be dying 
in 1909, has been able, after treatment by needling, to carry out her ordinary 
work and enjoy life for a subsequent period of 15 years, which | think, 
justifies my again drawing the attention of the Profession to a very valuabk 
method of treating all aneurisms, but particularly those where other methods 
are not available, as in the aortic variety. 


Joun A. C. Macewen, M.D., 
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